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THE COMMISSIONER OF AGRICULTURE. 



Department of AaRicuLTURE, 

Washington, J>. C, N^ovemher 15, 1872. 
Sir : A single year's experience at the head of this Department con- 
vinces me of its importance as an executive branch of the Government. 
There is none other whose relations to the whole people of the country 
are so intimate and so constant. The several divisions of the Department 
are in their operations and uses so naturally connected with the diversi- 
fied pursuits of practical life, that they cannot fail to greatly aid and give 
a right direction to the farmer, the gardener, the merchant, and the miner, 
in all those points of interest which concentrated knowledge is enabled 
to impart to those whose means of information are limited to the nar- 
row spherQ of their individual opera^tions. The minds of men, all over 
the world, are constantly employed in the search after human knowledge 
in all that concerns the firaitfulness of the earth as well as the philo- 
sophical principles which govern its mysterious operations; and it is 
the province of this Department to mark well the progress that is made 
and keep its coiistituents advised of its value, and how they may avail 
themselves of advantages to be gained. With the immense and almost 
measureless extent of this country as a field for agricultural employ- 
ment, we must not fail to watch, learn, and carefully examine whatever 
may promise to add to the sum of that human happiness which springs 
from the carefully cultivated earth. When we call to remembrance the 
large proportion of the world's inhabitants who depend upon agricultural 
pursuits for their support in life, ft gives us encouragement to believe 
that the work we do reaches further and strikes deeper into the interests 
of mankind than comes within the scope of any other human effort. It 
behooves this Government to be foremost in teaching those lessons of 
progressive, practical, and scientific agriculture, in accordance with the 
measure of the great opportunities which we possess to learn them as 
they occur. 

In my last annual report I took occasion to congratulate the country 
that Congress, by the act of July 2, 1862, had provided for " the estab- 
lishment of colleges for the benefit of agriculture and the mechanic 
arts," thereby recognizing the necessity and laying tbe corner-stone of 
a system of education which would tend to elevate the farmer to the 
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standard of knowledge Tvliich now distinguishes the other professions of 
life. It is gratifying to know that these institutions appreciate the 
effort the Department makes to co-operate,with them in the promotion 
of a knowledge of scientific agriculture, and promise to communicate 
promptly all facts which may be developed by experiment or otherwise, 
andwhich^ through its instrumentality, may be published for the infor- 
mation of the whole 'people. The monthly publications which emanate 
from the Department, and which are widely circulated among the agri- 
cultural journals and farmers of the country, keep them advised with 
regard to all valuable facts, or even plausible theories, which tend to 
enlighten the public mind on agricultural subjects. • 

A careful study of the organization of this Department has led me 
to the conclusion that its component parts are judiciously associated 
and admirably adapted to the promotion and care of the agricultural 
interests of the country. 

The Chemical Division is constantly engaged in the investigation of 
subjects of vital importance to the successful and economical operations 
of the farm. Mineral fertilizers, as they are found in various localities, 
are analyzed, aud their comparative values are ascertained and pointed 
out. A knowledge of the intrinsic values of vegetable and animal ma- 
nures is of the first importance in the economy of the farm. To know 
the constituent ])roperties of alkajine deposits, ammoniated bone, and 
similar substances, greatly conduces to their profitable use. The 
comparative value of plants^ as the same may be found to contain 
substances usefully employed in the mechanic arts, commands the atten- 
tion of this division whenever there is a prospect of the development 
of any new branch of enterprise. The increasing correspondence with 
this division of the Department very clearly indicates a corresponding 
increase in the interest T^jhich the farming communities take in the scien- 
tific phase of their art. 

It is the province of the Botanical Division to give attention to 
inquiries for information on questions relating to practical and eco- 
nomic botany. Many of these questions relate to the nature or quali- 
ties of various plants 5 sometimes on account of their prevalence as weeds, 
which threaten injury; sometimes on account of grasses, which, in cer- 
tain localities, intrude and extend themselves, and which the farmer is 
at a loss to know whether to regard as a friend or foe; sometimes in 
relation to plants which have been supposed to be poisonous; often 
seeking information as to those best adapted to particular localities, 
and submitting for examination certain plants which furnish fiber of a 
character fit for the manufacture of paper or cordage; answers to which 
put the farmer into the possession of knoi^V^ledge which he may turn to a 
practical and profitable? account. 

The Division of Entomology covers that great and increasingly im- 
portant subject of insects injurious to vegetation. There is no subject 
to which the farmer is so much alive, and in which his apprehensions 
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are so much excited, as that of the depredation of insects upon his 
growing crops, fruits, and vegetables^ and, strange as it may seem, 
there is no other about which he knows so little, and, therefore, against 
Avhich he is so helpless to make provision. It is the pro\ducc of this 
division to point out such insects as are injurious — their depredations, 
their habits — how they may be known by their works, and, in some 
measure, suggesting remedies for the evils of which they are the cause. 

The Horticultural Division contributes very largely to the gratifica- 
tion and satisfaction which the public derive from the workings of this 
Department. To select the best fruits, and improve, them by hybridi- 
sation — to note the peculiarities of varieties and their climatic adapta- 
tions — is part of the work of this division. There is no other existing 
Influence which can, with the same facility, collect, for the benefit of 
the community, the choice fruits and plants of the world. All officers 
of our Government abroad take great pleasure in furnishing the De- 
partment with anything that is new and useful. 

The Microscopic Division is growing in importance in a measure com- 
mensurate with the discoveries which the power of the glass is con- 
stantly developing to the seeker after knowledge. To know the nature 
of rust, smut, mildew, mold, and kindred causes of vegetable disease, 
is the first step toward preventing their effects, so detrimental to 
farmers and fruit-growers. The microscope presents these so plainly 
to the eye as to remove all doubt of their nature, and leaves nothing to 
speculate about but the means of prevention. 

" To procure, propagate, and distribute new and valuable varieties of 
seeds and plants," is the work designated by the act of . Congress for 
the Seed Division. With the foreign correspondents and the agents of 
the Department in most of the counties of the United States, it is con- 
stantly kept advised of everything that is new and useful with regard 
to seeds, and the climate to which they are best suited 5 and these are 
procured and distributed among the farmers of the district the location 
of which is adapted to the quality of the seed; "and thus all that is 
excellent, fruitful, and profitable is put into the hands of our own peo- 
ple, who measure its value and profit by its use. 

The Statistical Division is engaged, through the instrumentality of 
perhaps six thousand agents, in collecting current agricultural statis- 
tics, and utilizing all the statistics of governments, associations, and 
corporations, foreign and domestic, so far as they relate to rural 
economy and tend to the advancement of American agricultural in- 
terests; and this information is published periodically, whereby the 
farmer is duly informed as to amount of products, the merchant as to 
their probable value, and the mechanic as to the cost of living.* 

The Library of the Department is peculiarly an agricultural one, in 
which are collected the published discussions and. studied wisdom of 
learned men on agriculture. This is turned to a most profitable ac- 
count by all those whose duties in the Department require their inves- 
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tigatiou into agricultural subjects. Here, too, there is supplied the 
current knowledge and experience of the day. And while the services 
of all ^vho arc competent arc constantly brought into requisition to 
make up the monthly publications of the Department, all information, 
foreign and domestic, is thus utilized, and, through the instrumentality 
of agricultural and secular journals, is put into the hands of the farm- 
ing community. 

It will thus be seen that the framers of the organic law which estab- 
lished this Department wisely foresaw the necessity for making pro- 
vision to promote and foster a great interest, which those who are en- 
gaged in it, because of the isolated nature of their employment, could 
not do for themselves. The whole people of the earth- are dependent 
for their existence upon the products of the soil 5 and every improve- 
ment which tends to the increase of those products multipliefs the wealth 
and happiness of mankind to a degree greater than any other opera- 
tion of life, measured by the much greater number of those engaged 
in it. 

The operations of the Department for the past year have been en- 
larged commensurately with the Increased appropriation which it was 
the pleasure of Congress to make at its last session for the distribution 
of seeds ; and I speak advisedly when I declare that there is no part of 
the work of the Department which is so unqualifiedly approved, and 
none, I am sure, which works so large a benefit to public interests. 
The farmer has no means of acquiring a knowledge of the existence of 
improved seeds, nor of obtaining them if he had. It has been a special 
employment of this Department to seek and obtain seeds of a superior 
quality, appropriate them to the climate best adapted to their profitable 
use, and place them in the hands of the careful cultivator, upon the 
sole condition that he will correctly advise the Department of their 
success or failure. ' 

Eamie and jute, fibrous plants which promise great value, h?.ve recently 
been introduced into' the United States, and to some extent have been 
distributed by the Department in the Southern States, the climate of 
which is alone adapted to their successful production. Of the former, 
little progress has been made in its use, because machinery has not been 
invented by w^hich its fiber may be separated; but its valite, in view of 
it§ fineness, strength, and beauty, will yet command an exercise of in- 
genuity which will make its culture a i^rofitable industry. The latter 
has already taken its place in the manufacture of carpets and other 
fabrics ^s a substitute for cotton, wool, flax, and hair. Each of these, 
I may safely predict, is destined to occupy an imi)ortant i)iace in the 
products and manufactures of this country; and it is not the least im- 
portant consideration that they may serve largely to diversify the crops 
of our Southern States, a subject wliich lias commanded much of ray 
attention because of my conviction of the many benefits which will re- 
sult therefrom. 
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It has been my purpose to accoinplisli all the work of the Departm-ent 
through the instrumentality of its immediate employes, and it affords 
me great pleasure to say that they are quite equal to the task, and are 
now so completely organized as to require no further aid. Specia;! sub- 
jects sometimes present themselves, and so concern our agricultural 
interests as to require the consideration and discussion of the profess- 
ional scholar^ and under such circumstances I do not fail to bring into 
common use the fruits of their study and learning. 

I should not fail to note the marked change which has been wrought 
during the past few years in the appreciation which all classes of society 
now bestow upon the principles of science as applicable to their several 
emiDloyments. Congress, keeping x^ace with this expression of public 
sentiment, at its last session made a liberal appropriation for '^a system 
of observations and reports, in charge of the Chief Signal-Officer of the 
Army, for such stations, reports, and signals as may be found necessary 
for the benelit of agriculture and commercial interests,'^ thus responding 
to the universal sentiment, God speed the plow.'- 

I cannot close this report without referring to the earnest interest 
which this Department has taken to induce Congress to adopt active 
measures to protect the yet existing forests of the country, and to induce 
their planting on prairies where they are so much needed^ and I take 
this occasion to suggest that no part of the public lamds should be dis- 
posed of without the condition that a tenth of it should be reserved in 
timber where it exists ; and where it does not exist, that inducements 
should be offered for planting it. The importance of this subject de- 
mands immediate attention. 

With regard to the publications of this Department, it has been my 
constant effort to avoid any delay whicli would depreciate their value, 
and I have great satisfaction in saying that this effort has been fully 
appreciated by the Congressional Printer, whose part of the work has 
always been promptly and efficiently done. 

The total amount appropriated to this Department for the fiscal year 
ended June 30, 1872, was $197,070; $16,451.44 of this amount was 
expended by my predecessor, and of the balance I have expended 



$179,339.74, as follows : 

Salaries [ $68,814 97 

Conectiug statistics 13,074 86 

Purcliase and distrilbution of seeds and plants 45, 000 00 

Experimental garden 9, 292 04 

Contingent expenses 12,464 03 

Furniture, cases, and repairs - 4, 514 50 

Museum and herbarium * 2, 000 -00 

Library 1,909 69 

Laboratory : , 2, 969 65 

Improvement of grounds 19, 300 00 



179, 339 74 



Leaving a balance unexpended of $1,278.82. This amount will cover all 
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unsettled bills incurred by the Department during the last fiscal year, 
and leave a small balance to return to the United States Treasury. 

TUe amount appropriated lor the current fiscal year is $202,440. Of 
this amount, I exi)ended to September 30, 1872, $42,495.34, leaving a 
balance unexpended at that date of $159,944.66. The estimates for the 
next fiscal year are based on the operations of the Department during 
the current year. 

I have the honor to be, very respectfully, your obedient servant, 

FEEDEEICK WATTS, 

Commissioner of AgricnlUire. 

His Excellency U. S. Grant, President 
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Siii: 1 submit here with my eiglitli annual report as Statistician ol' tiio 
Department of Agriculture. The statistical field to be explored extends 
through the length and breadth of this country, in all its varied and 
constantly widening range of rural industries^ and frequent incursions 
into foreign fields are necessary for the introduction of new ideas in 
I)roduction and its processes, and for a knowledge of deficiencies in for- 
eign production and their supply from our own surplus, so far as it can 
be accomplished with profit to ourselves. With our increasing popula- 
tion, an increasing proportion of those engaged in agriculture,* and, by 
reason of mechanical aids, a larger result for the manual labor employed, 
production of certain crops so much exceeds the demand as to render 
unprofitable, in years of abundance, the labor and capital employed. 
It is not strange, therefore, that the States essentially agricultural in 
their industry should ax^preciate the necessity of seeking new channels 
of effort, modifications and extensions of the i^rimitive and crude in 
agricultural labor, yielding products of higher value in proportion to 
weight, and better able to bear competition with incoming commodities, 
while molding surplus production to a form defying the ordinary exac- 
tions of transportation monopoly. It is important to know, early and 
accurately, the facts of foreign harvests, that any extraordinary defi- 
ciency in breadstuffs may be supplied from our abundance, not only as a 
means of profit, but from considerations of humanity and international 
comityj but the business of exporting tht3 raw products of agriculture, 
as a permanent reliance, has neither the sanction of sound national 
economy nor the slightest consistency with agricultural progress. It is 
the province of statistics to present facts, from home and foreign sources, 
to show the relations of supply and demand and the cost and profit of 
various branches of production, and to enable the agricultural commu- 
nity to equalize the rewards of their labor, and to lessen such burderus 
as come from unnecessary transportation and undesirable importation. 



Corn. — A late, cold spring, and unfavorable weather during the plant- 
ing season, interfered with the seeding and growth of corn throughout 
the Western States, and in many portions of the North, and probably 



* It is possible that the census of 1870 lias been more thorough and systematic than 
the earlier enumerations, in tlie return of minor rural occupations, and the ''agricul- 
tural laborers'' of Southern States have been recruited from the ranks of slave labor- 
ers. The following statement is from census records : 



THE CROP OF 1872. 



1870. 



1860. 



Agricultural laborera 

Apiarists 

Dairymen and dairy worn en . . 
Tarm and plantation owners, 

Parmera and planters 

Florists... 

Gardeners and nurserymen. . 

Stock-drovers 

Stock-herders 

Stock-raisers 

Turpentine-farmers 

Turpentine-laborers 

Vino-growers 



2, 977, 711 



2, 8S5, nOG 



1,085 
31,435 
3,181 
5, 590 
(i, 538 
3G1 
2,117 
1, 112 



130 
3, 550 
3, 009 



Apiarists 

Dairymen 

Drovers 

Farmers 

Farm-laborers 

Florists 

trardeners and nurserymen, 

Herdsmen , 

Shepherds 

Turpentine-makers 

Vino-dressers 

Vine-growers 



2, 477 
2, 423, 895 
795, C79 
458 
21,323 



r)9 

1,952 



0, 359 
1, 153 



1, 353 
116 



5, 977, 471 



3, 254, 829 



10 



AGRICULTURAL REPORT. 



diminished its total area, tliougli the estimates show au increase in 
breadth of three per cent., or more than a million of acres. The early 
growth of corn in the Ohio Valley was quite uncvci}, from the variable- 
ness in meteorological conditions as referred to in the June report : ^ 

lu the Ohio A^jxllcy, iis in Ohio and Indiauji, complaints of long aud almost unbroken 
di'oi^glits are received from many counties in different parts of those States, affecting 
wells and streams, and greatly retarding vegetable growth ; "while in many other 
counties seasonable and Irequeut rains are reported, and in some c.ases abundant sup- 
plies of moisture. In other cases wet districts are in close proximity to dry areas ; and 
both wet and dry localities are sometimes found in the same county. In different sec- 
tions of the country, in v^^hich seasons of drought have occurred, sudden and violent 
storms have deluged low-lying lands, carried away bridges, and damaged crops. These 
peculiarities are noticeable during each recurring summer, but tlie variations in 
amount of rain-fall, and in the frequency and force of storms, seem greater than usual 
the present summer. 

Aside from these inequalities the season was quite iavorablo in this 
section, having an unusual measure of sunshine and a degree of heat 
well suited #o the growth of corn. Altogether the season was not very 
propitious during May and June, and the returns of the 1st of July, 
showing the condition of corn, placed 413 counties below average, 2G3 
above, and 313 at 100 or average. . In Iowa, where cool, cloudy weather 
generally prevailed in spring, followed by changeable weather, only two 
reports of superior condition were received ; and in Ohio only three 
were above 100. In the Gulf States, from Alabama to Texas, the rapid 
growth made in June had placed the crop in average condition. In the 
West, while amelioration had been marked, the crop had scarcely at- 
tained an average of vigor and forwardness. July^s showers and sun- 
shine greatly advanced the crop prospect, i)ushing averages of condition 
above 100 in nearly all the States, the only exceptions being some of 
the Atlantic States south of the Potomac, aud, in the higher latitudes, 
Michigan, Wisconsin, Minnesota, and Oregon. Growth in August. was 
cojitinued at an accelerated pace, and if became evident that one of the 
largest crops ever grown would be harvested. The September report 
included returns of corn in 917 counties, 530 representing the prospects 
of the crop above average, 224 average, and only 103 below, or less than 
one-lifth of the number reported. The estimate of the total product, at 
the time of gathering, came within a small fraction of 1,100,000,000 
bushels, or about equal to the great crop of 1870, and about 25 i)er cent, 
more than our original estimate of the crop of 1869, (the one reported bj- 
the census of 1870,) which some astute local statisticians confounded 
with the crop of 1870, therebj^ assuming a great discrepancy between our 
estimate and the returns of the census. 

• Wheat — ^Winter- wheat had a slow and halting start. The low tem- 
perature of March left forbidding accumulations of snov\^ aud ice to chill 
the views of our April reporters. Over a considerable area sno\y still 
covered deepl^^ the graiu-ilelds; in the more southern belt from which 
snow had disappeared, gloomy forebodings of failure were entertained, 
and accounts ol ''freezing out in spots and i)atches, the thinning of 
plants in luany fields, and a general lack of vitality, were as frequent 
as despondent. There were fertile and well-drained, and thoroughly 
comminuted soils on which a line growth had commenced upon the 
departure of winter, of which it v/as said, "Where the fields were 
drained, the soil deep and mellow, the casualties of winter iiaye been 
unicnown ; Avhere the seeding was done with the drill, on land hav- 
ing any fair degree of suitable preparation, aliuost absolute immunity 
from freezing has been secured.'^ There Avere those, intent upon declar- 
ing the crox) a failure, who denied the accuracy of this statement and 
decried the iiractice of seeding with the drill j but the later history of 
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tlie crop verified completely the views expressed, and proved the vast 
superiority of scientific Over slovenly practice in grain- growing. 

The injury w as greatest in the Middle States, though four-fifths of the 
counties of Ohio reported anuni)romising appearance, and more than two- 
thirds of those in Indiana, and half of those in Illinois, while the failure 
in Missouri and Kansas was more complete than elsewhere in the West. 

The reports of May and June were entirely in accordance with the 
expectations formed from the accurate description of the grain-fields in 
April furnished by our correspondents, and rendered certain a reduction 
of about one-thinrin the crop of the Middle States, and a probable 
decrease of ten to tw^enty-five per cent, in the several States of the 
West W'hich grew' winter- wheat. In the Southern States the crop, w^hich is 
always grown on a small area,w\^ts unusually promising through the sea- 
son, and resulted in a comparatively large yield. The crop was remarkably 
exempt' from injury by rust, not only in the southern belt, (a disease to 
which it is peculiarly liable there,) but in other sections of the country. 

There has been less complaint than visual of the depredations of in- 
sects. The chinch-bug was troublesome in Illinois, Iowa, and Missouri, 
and the Hessian fly was reported in several counties in the Ohio Yalley. 

The spring-wheat crop was a large one in Minnesota, Wisconsin, Iowa, 
and Nebraska, and the crop of California was heavy in yield upon a 
large increase in area. 

The estim.ated area sown exceeds 20,000,000 acres, an increase of be- 
tween one and two per cent, over the breadth of the crop of 1871. 
. The product of 1872, both spring and winter-wheat, may be deemed an 
average crop, as it cannot be much less than 250,000,000 bushels, or almost 
20,000,000 bushels more than that of 1871, though 37,000,000 bushels less 
than the census crop of 1869, the largest ever i)roduced in the country. 

Hay, — In New England and the Middle States the hay crop was above 
average, except in New Jersey, where it w as 10 per cent., and in Dela- 
ware, where it was 45 per cent, below. The fine rains of .July and Au- 
gust, in many localities, delayed harvest and. caused the crop to be 
gathered in indifferent condition, but brought up the pastures to an 
nnusually high average. In Delaware, the remarkable shortness of the 
crop is attributed to severe drought. In Maryland and Virginia the 
same cause cut down the yield 38 and 31 per cent., respectively, below 
average. From North Carolina to Florida the crop was above average, 
but westward to the Mississippi several per cent, below. Louisiana re- 
ports 14 per cent, and Texas 4 per cent, above average. In Gonzales 
County the crop was mostly of millet and me^quite-grass, a branch of 
production which shows considerable increase. Arkansas is 11 i>er cent, 
above average, vv^hile Tennessee is 3 per cent, below on account of the 
drought in some counties shortening timothy and red-top. Kentucky 
is above average. Ohio and Michigan are, respectively, 18 per cent, 
and 3 -per cent, deficient. All the other Western and Pacific States are 
above average, the excess ranging from 3 to 14 per cent. 

The aggregate of the estimates of qaantitv is 23,909,800 tons, against 
22,239,400 in 1871. The estimated value is $348,000,000, about $3,000,- 
000 less than .the estimated value of the previous crop. 

Potatoes. — A decrease in the product of potatoes, of about G per cent., 
or 7,000,000 bushels, as compared with that of 1871, is apparent. Eust 
and rot, resulting from excessive rains, reduced the yield in the north- 
ern portion of New^ England. All the Middle States and the Southern, 
except North Carolina and Georgia, Florida and Texas, had short 
crops. Kentucky and Arkansas secured an averages crop ; and Illinois, 
W isconsin, Minnesota, and Iowa had comparatively large crops, the 
persistent warfare upon the Colorado beetle having reduced the num- 
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bers of that pest of the potato-patch. The estimate for the entire coun- 
try is 113,443,000 bushels, grown on 1,317,398 acres, and valued at 
$68,008,630, which is about $3,000,000 less than the estimate for the 
crop of 120,460,000 bushels in 1871. 

TaJkc slmving the product of each principal crop of tJie several States namedy the yield per acre^ 
the total acreagCj the average price in each State, and the value of each a-op for 1872. 
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1,218,000 
293, 000 
30, 600 

1,741,000 

' 526,000 
437, 000 

3, 655, 000 


33.5 
16 

18.1 
29.5 
20.6 
25.5 
75 


36, 358 
18, 312 
1,690 
59, 016 
25, 533 
17, 137 
48, 733 


$0 94 
1 92 
1 09 

J50 
83 
65 
66 


• $1, 144, 920 
562,560 
33,354 
870, 500 
436,580 
284,050 
2,485,400 


Potatoes do 


Total. 


1, 115, 000 


.92 


1, 211, 956 


12 80 


14, 272, 000 






1, 418, 735 




20, 089, 364 


NEW nAMPSHIRE. 

Indiftn corn.* : bushels. 

Wheat do 








1, 374, 000 
182, 000 
43,500 

1, 127, 000 
93, 000 
81, 600 

3, 099, 000 

AAA 


38.2 
10. 5 
19.5 
33 
27.5 
19 
94 
1, 500 
1. 02 


35, 968 
11, 030 
2, 230 
34, 151 

3, 381 

4, 294 
32, 968 

645, 098 


95 
1 84 
1 04 

59 
92 
57 
87. 
27. 5 
14 66 


1, 305, 300 
334,880 
45,240 
664,930 
85,560 
46, 512 
2, 696, 130 
185, 625 
9,'646, 260 


Total 






709, 570 




15,010,457 


VEEMONT. 








1, 921, 000 
392, 000 
62, 100 

3, 509,000 
100, 000 
315, 000 

4, 171, 000 

rAA AAA 

500, 000 
" 1 nil ftnn 


39 
16 
17.7 
V 35.2 
22 
20 
107 
1, 450 
1. 10 


49, 250 
24, 500 
3,508 
99, 687 
4,545 
15, 750 
38, 981 
344 
875, 000 


84 
1 74 
1 13 

48 

80 
64 
53 
25 
13 00 


1, 613, 640 
682, 080 
70, 173 
1, 684, 320 
86,000 
201,600 
2, 210, 630 

"ine AAA 
UUU 

13, 195, 000 


Buckwheat do — 






1, 111, 571 




19, 868, 443 


MASSACHUSETTS. 

Kye do 








1, 461,000 
32, 000 
235, 000 
716, 000 
118, 000 
47, 000 
2, 185, 000 
8, 438, 000 
465, OOO 


34 
17.4 
17.5 
30. 4 
23.2 
14. 2 
102 
1, 750 
1, 12 


• 

42, 970 
1,839 

13,428 

23, 552 
5, 086 
3, 309 

21, 421 
4, 821 
415, 178 


90 
1 95 
. 1 03 
61 

76 
90 

88 

29.5 
21 37 


1, 314, 900 
62,400 
242, 050 

A "fan 
4oO, <DU 

89, 680 
42, 300 
1, 922, 800 
2, 489, 210 
9, 937, 050 








531, 604 




16, 537, 150 


BHODE ISLAND. 








295, 000 


30 


9,833 


90 


265, 500 




19, 300 
163,000 
29, 300 


16.3 
35. 6 
23 


1,164 
4,578 
1, 273 


98 
50 
90 


18, 914 
81,500 
26, 370 




484, 000 


90 


5, 377 


90 A 


435, 600 




85,000 


1.02 


83, 333 


32 50 


2,762,500 






105, 578 




3,590,384 
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Tabid showing the ^product of each principal croj?, ^c. — Cqntiuued. 



Product. 


Aniouut of crop of 
1872. 


• Arcrago yield per 
acre. 


K'umber of acres 
in each crop. 


Value per bushel, 
ton, or pound. 


Total valuation. 


CDN^IECTICUT. 

Wheat do 

Rye ■ do 

Oats do 

Potatoes : do 


1,705, 000 
37, 100 
311, 000 

1, 0G3, 000 
23, 000 
94, 900 

1, 819, 000 

O, <3.30, UUU 

534,000 


31.2 
17 

15.8 
35.8 
23.1 
19. 2 
100 
. 1, 650 
1. 13 


54, 047 
2, 182 
19, 683 
29, 692 
995 

4, 942 
18, 190 

5, 052 
472, 566 


$0 92 
1 65 
1 10. 
61 
90 
96 
82 
30 
26 05 


$1, 568, 600 
61, 215 
342, 100 
648, 430 
20, 700 
91,104 
1, 491, 580 
2,500,800 
13, 910, 700 






607, 949 




20, 635, 229 


NEW YORK. 


19, 231, 000 
C, 712, 000 
1, 872, 000 

31,305,000 

It KCtn AAA 

o, oJ!d, UUU 
2, 781,000 
23, 739, 000 

Q AAA AAA 

o, UUU, UUu 

4, 516, 000 


37.5 
12.5 ' 
13.5 
35 
23. 5 
18.5 
68 
1, 033 
1. 25 




512, 826 
536, 960 
138, 666 
894, 428 
277, 829 
150, 324 
269, 761 
2, 904 
3, 612, 800 


70 - 
1 65 
89 
44 

83 
63 
09 
18 60 


13, 461, 700 
ll,074,80tf 
1, 666, 080 

13, 774,200 

2,308,230 

14, 955, 570 
270,000 

83, 997, 600 


Barley do 

Buckwheat do — 


Total 






6, 396, 498 




146, 796, 670 


NEW JERSEY. 

Wheat do 

Oats do 








12, 142, 000 
1, 680, 000 
454, 000 
• 3,076,000 
6,500 
277, 000 ' 
2, 951, 000 


39.5 
13.5 
13 

27.4 
23.5 
15.5 
75 


307, 392 
124, 444 
34, 923 
112, 262 
276 
17, 870 
39, 346 


02 
1 73 
88 
48 
92 
1 00 
87 


7, 528, 040 
2, 906, 400 

399, 520 
1, 476, 480 
5,980 

277,000 
2, 567, 370 


Barley : do 




362, 000 


1. 15 


314, 782 


31 60 


11, 439, 200 






951, 295 




26, 599, 990 


. PENNSYLVANIA. 

Rye do 

Tobacco pounds. 

Total 








43, 964, 000 
11, 603, 000 

3, 069, 000 
31, 545, 000 
453, 000 

2, 152, 000 
11,161,000 
14,750, 000 

2, 091, 000 


39 
10.8 
13.4 
31.2 
18.4 
20 
99 
1, 300 

. 98 


1, 127, 282 
1, 074, 351 
229, 029 
1, Oil, 057 
24, 619 
107, 600 
112, 737 
11, 346 
2, 133, 673 


60 
1 67 
86 
43 
83 
93 
63 
14. 6 
22 84 


. 26,378,400 
19, 377, 010 
2, 639, 340 
13, 564, 350 
398, 640 
2, 001,360 
7, 031, 430 
2, 153, 500 
47, 758, 440 






5, 831, 694 




121,302, 470 


DELAWAllE. 

Wheat do 

Rye.^..... . do 








3, 289, COO 
550, 000 
10, 700 
318, COO 
1, 700 
1,100 
178, 000 


20 
9.2 
7.5 

1.J.5 

15. 4' 

2:) 


164, 450 
59, 782 

1, 426 
20, 516 

no 

2, 373 


55 
1 60 
82 
42 
85 
90 
1 00 


1, 808, 950 
880, 000 
8, 774 
133, 560 
1, 445 
990 
178, 000 


Oats do 

Barley do...; 

Potatoes do... 


Total 


21, 000 


.80 


20, 250 


30 CO 


630,000 






274, 962 




3, 641. 71D 
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Table showing thejyroduct of each jjrincijml crop, t^-c— CojQtinued. 



Product, 


L 

Amount of crop of 
1872. 


Average yield per 
acre. 


iNuniber of acres 
in each crop. 


Value per bushel, 
ton, or pound. 


Total valuation. 


JLA-KTI^AND. 

Total V---- 


11, 002, 000 
957, 000 
287, OOO 
1,999,000 
■9, 300 
52 500 
1 028 000 
n "vtci nno 

±Of OiJU, uuu 

121, 000 


23 
8.5 
11.0 
14.3 
15 

53 

70 


478, 347 . 
465, 529 
24, 741 
139, 790 
620 
3, 500 
19, 396 

172,' 857 


80 57 
1 68 
79 
40 
78 
80 
88 
10 

32 87 


$6,271,140 
6, 647, 760 
226, 730 
799, 600 
7, 254 

Ool; 640 
1, 000, uuu 
3, 977, 270 






1, 326, 996 




20, 209, 394 


VIRGINIA. 

Indian corn busLcla. 

Total 








18, 184, 000 
G, 432, 000 
443, 000 
4, 089, 000 
G, COO 
32, 000 
-1 080 000 
'tOf uuo, uuu 
128, 000 


21 
8.4 
13.5 
13 

17.5 
14. 2 

67 
750 

.86 


865, 904 
76*, 714 
32, 814 
314, 538 
377 
2, 253 
16, 119 
64, 000 
148, 837 


58 
1 56 
72 
46 
75 

72 

21 25 


10, 546, 720 
10, 033, 920 
318, 960 
1, 880, 940 
4, 950 
19, 840 
777, 600 
A noo nnn 
4, yy<J, UUU 

2,720,000 






2, 210, 556 




31, 294, 930 


NOllTli CAIlOLIx\A. 








21, 012, 000 
o, /ioy, uuu 
342, 000 
2, 860. 000 
2, 300 
19, 500 
QAQ nnn 
olo, uuu 

13, 200, 000 
90, 000 


16 

7! 4 
13.8 
15.5 
11. 8 
103 
666 
1.20 


1, 500, 750 

Wl, Ub i 

46, 216 
207, 246 
148 
1 , 652 
8, 233 
19, 819 
75, 000 


62 
1 53 
93 
80 
78 
69 
70 
10 
14 15 


14, 887, 440 

0, VOii, 1 iU 

318, 060 
2, 288, 000 
1,794 
13, 455 
593, 600 
■ 1, 320, 000 
1, 273, 500 


Buckwheat do 






2, 2C0, 161 




25,728,019 


SOUTH CAIIOLIXA. 

Wheat do.... 

Buckwheat do 








10, 627, 000 
662, 000 
50, 000 
494, 000 
5, 100 


10.5 
6. 1 
7.5 
8 

15. 5 


1, 012, 095 
108, 524 
C, 066 
61,750 
329 


96 
1 6S 
1 48 
80 
SO 


10, 201, 920 
1, 244, 560 
74, 000 
395, 200 
4, 080 


Potatoes do 

Total 


73, 000 
50 000 
17^ 300 


80 
600 
1 


912 

83 

17, 300 




1 00 
12 
36 00 


73, 000 
6 000 
622I 800 






1, 207, 659 




12, 621, 560 


GEORGIA. 

Wheat do... 

Barley do.l.. 








2.1, 777, 000 
3, 109, 000 
108, 000 
1, 814, 000 
5, 100 


12.5 
9 

10.2 
12.5 
13.5 


1,902,160 
345. 444 
10, 538 
145, 120 
377 


86 
1 73 
1 56 

83 
95 


20, 448, 220- 
5, 378, 570 
168, 480 
1, 505, 620 
4, 845 


Total 


202, 000 
350, 000 
17, 000 


92 
500 
1.47 


2, 195 
700 
11, 972 


1 27 
17.8 
25 31 


250, 540 
62, 300 
445, 456 






2, 418, 556 




28, 270, 031 
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Tjihle sliowivg the iiroduct of cacli iwinciiial crop, ^c— Continued. 
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Proiluct. 



TLORIDA. 



Indian corn bushels. 

Wheat tlo.... 

Ryo clo 

Oata do 

Barley do 

Buckwheat do 

Potatoes : do — 

Tobacco pounds. 

Hay tons. 



Total. 



ALAIJAMA. 

Indian corn bushels. 

Wheat do 

Eye do 

Oats t do 

Barley do 

Buckwheat do 

Potatoes u do 

Tobacco pounds . 

Hay tons. 



Total. 



MISSISSKTI. 

Indian corn bushels 

Wheat do 

Ryo - do... 

Oats do... 

Barley j..^do... 

, Buckwheat do — 

'Potatoes do — 

Tobacco pounds 

Hay tons 



Total. 



, LOUISIANA. 

Indian corn bushels 

Wheat.. do... 

Eye do... 

Oats do 

Barley do. 

Buckwheat do. 

Potatoes do 

Tobacco. pounds 

Hay tons 



Total. 



Indian corn bushels. 

Wheat do... 

Eye do... 

Oats do... 

Barley do — 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds 

Hay tons 

Tot3,l 



1,920, 000 



10-1, 000 



22, 89G, 000 
1, 106, 000 
22, OCO 
G51, OCO 



147, 000 
"is," 900 



17. G 
9.5 
11 

12.6 



21, 816, 000 
199, 000 
16, 000 
460, 000 



209, 000 



12, 400 



10, 12o, 000 



40, 000 



62, 000 
"12,906 



27, 934, 000 
1, 377, 000 
54, 000 
783, 000 
51, 000 



270, 000 
""34" 400 



17. 5 
10.3 

9 
12.5 



Cm o 



200, 000 



9,285 



1, 300, 909 
116, 421 
2, 000 
51, 666 



1, 984 



13, 900 



1, 486, 830 



1, 24G, 628 
19, 320 
1,777 
3G, 800 



85 



1.25 



18,5 



458 



9, 920 



1, 316, 903 



547, 297 



2,094 



1,127 

562, 035 



25. 3 
IB. 5 
17.2 
25. 4 



110 

"'i."i3 



1, 104, 110 
74, 432 

3, 139 
30, 82C 

2, 040 



rQ O 

ft O 



%1 20 



1 48 
1 28 
82 



1 15 
"18*33' 



1 57 
1 75 
1 06 



1 16 

'24' u" 



87 

"23'33' 



43 
1 65 
1 38 

81 
1 00 



2, 454 
':36,"442' 



1 S9 
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Table shoidiio the prodij^ct of cachimnciiial crop, cfc. — Coutiuuecl. 



Product. 



Indian corn bushels 

Wheat do... 

Kye.... "..do... 

Oats do... 

Bqj-loy do 

Buckwheat do 

Potatoes do 

Tobacco pounds. 

Hi^y tons 



n, 0G2, 000 
701, 000 
39, 000 
702, 000 



Tc^al. 



TENNESSEE. 

Indian corn bushels 

Wheat do... 

Bye ■ do... 

Oata do 

Barley do... 

Buckwheat do 

Potatoes do 

Tobacco pounds 

Hay tons. 



3Q7, 000 
875, 000 
12, 400 



Total. 



WEST VIRGINIA. 

Indian corn bushels. 

Wheat : do 

Rye do 

Oata do 

Barley do 

Buckwheat do 

Potatoes .do 

Tobacco pounds. 

Hay tons. 



Total. 



KENTUCKY. 

Indimi corn bushels 

Wheat do..., 

Kyo do 

Oats . .do 

Barley do 

Buckwheat do. . . . 

Potatoes do 

Tobacco pouud.s 

Hay touH. 



'lotal. 



OHIO. 



. bushels - 
...do... 
...do.... 
...do.... 



Indian corn 

Wheat 

Eye 

Gills 

Barley do.. 

Bnekwluat . . .do. . 

Potatoes do. . 

Tobacco pound: 

Hay ..do.. 



Total. 



4G, 818, 000 
10, 298, 000 
222, 000 
o, 103, 000 
81, COO 
G2, 000 
1,122, 000 
2.'), 000, 000 
117, 000 



23.5 
10.4 
12.5 
24.5 



9, 905, 000 


28. 5 


2, 712, 000 


10.3 


.278, 000 


13.5 


2, 341, 000 


24. 1 


53, 500 


11.5 


Gl, 000 


13.4 


833, 000 


G5 


2, 300, 000 


575 


173, 000 


.92 



03, 534, 000 


31.2 


7,854,000 


12 


1,303, 000 


15. 1 


0, 7G7, 000 


24. G 


243, 000 




3, 800 


15. 2 


2, 145, 000 


70 


13;), 000, 000 




352, 000 


1.3: 



90, 351, OflO 
18, 203, 000 
414, 000 
27, 489, O'uO 
l,7.-» >, OCO 
21rf, OOi) 
7, 751, 000 
30, 0(;0, 0(iO 
1,7;;0, 00!) 



78 
950 
1.15 



23. 5 
O.G 
9.2 

JS. 7 

le. 5 
7./$ 

77 
748 
1. 21 



72G, 042 
G7, 403 
3, 120 
28, C53 



5, 089 
921 
10, 782 



842, 010 



1,992, 255 
1, 072, 708 
24, 130 
272, 887 
4, 378 
8, 2G() 
14,571 
33, 422 
9C, C94 



3, 519, 311 



347, 543 
2G3, 300 
20, 592 
97, 136 
4, G52 
4, 552 
12, 815 
4,000 
188, 043 



942,033 



!, 030, 34 G 
G54, 5C0 
8G, 291 
275,081 
11, 045 
250 
30, (i 12 
1G7, 741 
2'jG, (jGG 



11. 7 
J1.2 

30 

23. 2 
13 



, 515, 215 
, 555, 811 
3ti, 9G4 
9H), 300 



10, 7( 



1, 730, 000 



$0 73 
1 52 
1 50 
04 



1 02 
IG. G 
20 CO 



1 4 J 
88 
42 
78 
95 
57 
11.' 
15. 46 



1 43 

88 
38 
95 
88 

m 

10.9 
iG 57 



37 

1 29 
73 
49 

7. ' 
1 00 

58 

08. 4 
13 09 



31 

1 Al 
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Table sliowhjg the jyroducl of each jirincipal crop, cj c, — Coutiuued, 









Cm 

a 

S-i 


d per 


o ^ 




1 




Product. 




o 




c 


r5 g 


1 






^ no 






^ 3 


1 "'^ 








o 








\ ^ 












§•5 














< 


- 








SIICIIIGAN. 












i ■ 


liidian corn 






IG, 087, 000 


36 


471 861 


$0 43 


S7 304 410 


Wheat . . 




do.... 


13, 93g| 000 


12 


1, 161,' 333 


1 46 


20, 346, 560 


Kyo 




do 


228 000 


14 


16 285 


74 


168 720 


Oats 




. . do.... 


9, 248! 000 


30 


308! 266 


32 


2, 959! 300 






do.... 


554, 000 


23. 6 


23, 474 


81 


448, 740 








425, 000 


15. 8 


26, 898 


76 


323, 000 


Potatoes 




do.... 


C, COD, 000 


66 


91, 045 


63 


3, 785, 670 


Tobacco 






















1, 050, 000 


1. 07 


981, 308 


12 26 


12, 873, 000 


Total 










3, 080, 470 




48, 209, 460 




















INDLVNA. 














Indian corn 






85 541 000 


38.7 


2 210 361 


29 


24, 806, 890 


Wheat 






lo' 381,' 000 


12.4 


l! 562! 983 


1 32 


25! 582! 920 


Ryo 




. do 


410 000 


14.5 


28 275 


65 


266, 500 






do-... 


13, 080i 000 




428! 852 


25 


3, 270! 000 






do.... 


' 323, 000 


24 


13, 458 


69 


222, 870 


Tin p. V wli m f. 




do 


±00, UUU 


14 C 


11, 443 


65 










2, 801, 000 


70 


40, 014 


54 


1,512! 540 








16, 250, 000 


716 


22, ••95 


07 


1, 137, 500 








859, 000 


1. 24 


692, 7-11 


12 53 


10, 763, 270 


Total.. 










5, 010, 82; 




C7, 703, 590 




















ILLINOIS. 














Indian corn 




lin <ali ol SI 


'^17 f>>)^ rinn 


39.8 


5 468 040 


24 


52, 230, 720 






do.... 


24, 711, 000 


12. 1 


2! 042! 231 


1 23 


30! 394! 530 


Eye 




do 


on' nnrt 


18.1 


122 154 


50 


1, 105, 500 








43, 122, 000 


36 6 


1,178! 196 


19 


s! 193! 180 


Barley 






2, 073, 000 


26 i 


79, 425 


55 


1, 140, 150 








UUU 


15 


10, 600 


81 


128 790 








9, 668, 000 




128, 906 


^Ui 


4, 447! 280 








7, 500, 000 


850 


8, 823 


0>;. 5 


637, 500 








1, 929, 000 


1 35 


1, 428, 888 


9 47 


18, 207, 630 


Total. 










10, 467, 263 




lie, 545, 280 


















WISCONSIN. 




















^1, ioU, UUU 


38 


557, 368 




8 472 000 


Wheat 




do 


22, 307, 000 


14.3 


1, 559, 930 


1 03 


22! 970! 210 








1, I'J.i, UUU 


16.8 


71, Oil 


57 


uou, yjxM 








16, 540, 000 


35. 5 


466, 084 


32 


5, 294, 720 






.. do.... 


1,54G, 000 


28. 6 


54, 055 


57 


881, 220 








439, 000 


17. 5 


25, 085 


60 


t>i'Ji /inn 
/iV)o, 4UU 






do.... 


5, 226, 000 


97 


53, 876 


44 


2, 299, 440 








3, 250, 000 


1, 025 


3, 170 


08.6 


279, 500 


Hay 






1, 398, 000 


1. 33 


1, 051, 127 


9 82 


13, 728, 360 


Total 










3, 841, 706 




54, 874, 860 








































fkOO AAA 

7, uoo, UOO 


35.2 


226, 931 


36 


tiy 0 i J, OcU 






do 


23 200, 000 


16. 5 


1, 406, OGO 


83 


19, 256, 000 






do.... 


75,000 


17. 7 


4, 237 


49 


36, 750 


Oats 




do.... 


9, 459| 000 


36. 5 


259, 150 


26 


2, 459, 340 








{)79, 000 


26. 7 


36, 666 


42 


411,180 


J^nckwhoat. . . 




do.... 


46, 000 


IH. 7 


2, 459 


90 


41, 400 






do.... 


2, 216, 000 


!)9 


2:J, 383 


26 


576, 160 


















Uav 






e03, 000 


1. 35 


594, 814 


5 67 


4, 553, 010 


Tnfnl 








1 


2, 552, 700 




30, 209, 520 
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Table sliowing the product of eacli i^rincijial crop, ffc— Continued. 



Product. 



Ill tlian com Lu.slielH . 

.Wheat do.... 

llyo ,...iIo — 

Oats do.... 

JJarley d o — 

IJuckwlieat do — 

Potatoes do — 

Tobacco pounds. 

Hay...: tons. 



Total., 



Indian corn bushels. 

Wheat do..., 

Ryo do... 

Oats do... 

Barley do... 

Buckwheat do — 

Potatoes do — 

Tobacco pounds 

Hay tons 



Total. 



ICAXSA'i. 

Indian corn bushels 

Wheat ..do... 

ilye do... 

Oats do... 

Barley ' do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds 

Hay tons 



Total. 



Indian corn .bushels 

Wheat do 

Rye do... 

Oats do... 

Barley do... 

Back%vlieat do... 

Potatoes do... 

Tobacco pounds 

Hay tons 



Total. 



CALUOllXIA. 

Indian corn bushels 

■Wheat do... 

Rye 

Oats do... 

Barley do..., 

Buckwheat do — 

Potatoes do. .. 

Tobacco pounds 

Hay tons 

Total 



101, 989, 000 
22, 080, 000 
533, 000 
19, 934, 000 
2,194, 000 
162, 000 
G, C31, 000 



1, (564, 000 



105, 741, 000 
7, C95, 000 
406, 000 
16, 850, 000 
251, 000 
43, 000 
3, 171, 000 
16, 500, 000 
001, 000 



29, 631, 000 
2, 155, 000 
81, 000 
6, 084, 000 
111, 000 
34, 000 
3, 797, 000 



728,000 



7, 589, 000 
2, 560, 000 
12, 300 
1, 667, 000 
309, 000 
3,500 
958, 000 



189, 000 



39.8 
12.6 
19.5 
3G.7 
27.9 
20.1 
120 • 



1. 35 



37 
8.8 
16 

32.7 
23 
18.9 
80 
1, 009 
1.20 



38.5 
11.6 
17.5 
32.5 
22.5 
17.2 
90 



1. 35 



37.8 
12.2 
15.5 
37.5 
25. 5 
18.5 
110 



1. 40 



1, 400, 000 
25, GOO, 000 

36, 000 
2, 250, 000 
7, 359, 000 

IJ), 800 
1, 900, 000 



2, 502, 537 
1,752, 380 
27, 333 
543, 160 
78, 037 
8, 059 
55, 258 



1, 232, 592 



6, 259, 956 



!, 857, 8G4 
874, 431 
25, 375 
515, 290 
10, 913 
2, 275 
39, 637 
15, 434 
500, 833 



4, 842, 052 



TCn, G3G 
185, 775 
4, 628 
187, 200 
4, 933 
1, 976 
42, 188 



t^O 18 
85 
47 
16 
42 
G9 



32 
1 41 
71 
23 
73 
7G 
50 

00.5 
9 73 



539, 259 



1, 735, 595 



200, 767 
209, 836 
793 
44, 453 
12, 117 
189 
8, 709 



135, 000 



611, S64 



1 42 
71 
22 
GO 
90 
42 



3 89 



i!^18, 358, 020 
18, 768, 000 
250, 510 
3, 189, 440 
921, 480 
111,780 
1, 458, 820 



10, 100, 480 



53, 158, 530 



33, 837, 120 
10, 849, 950 
288, 260 
3, 875, 500 
183, 230 
32, 680 
1,585, 500 
1, 567, 500 
5, 847, 730 



58, 067, 470 



G, 518, 820 

3, 060, 100 
57, 510 

1, 338, 480 
66, 600 
30, 600 

1, 594, 740 



2, 831, 920 



18 
78 
40 
IG 
39 
71 
28 



620, 000 



35 

12.2 

12 

25 

12.2 

21 

59 



40, 000 
2, 098, 3G0 
3, 000 
90, 000 
603, 196 
942 
32, 203 



413, 333 



3, 281, 034 



1 00 
1 11 
1 02 
74 

85 

1 n 

1 13 



15 CO 



15, 498, 770 



1, 366, 020 
1, 996, 800 
4, 920 
266, 720 
120. 510 
2, 485 
268, 240 



720, 090 



4, 745, 785 



1, 400, 000 
23, 416, 000 

36, 720 
1, 665, 000 
G, 255, 150 

21,978 
2, 147, 000 



9, 672, 000 



49, 613, 848 



EiyORT OF THE STATISTICIAN. 
Tdbie showing the product of each j^rincljml crop, ^c— Contiuued. 
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Product. 



OKEGON. 

Indian com Lualiels 

Wheat do. . . 

Kye do..." 

Oats do 

Barley do... 

Buckwheat do 

Potatoes do 

Tobacco pounds. 

Hay tons, 



Total. 



Indian com .bushels 

Wheat.-.. do... 

Itye do... 

Oats do... 

Barley do... 

Buckwheat do 

Potatoes do 

Tobacco pounds . 

Hay tons. 



a 



80, 000 
2, 40G, 000 
3,800 
1, 790, 000 
243, 000 
800 
482, GOO 



77,900 



28 

18.2 
23.2 
28.2 
24. Ci 
18.6 
102 



3, 178 
132, 197 
163 

63, 475 
9, 878 
43 
4, 725 



2 a 
o 



$0 93 
74 
73 
51 
60 
83 



57, 703 



13,000 
314, 000 



Total. 



THE TERRITORIES. 

Indian com bushels. 

Wheat do 

Bye do.... 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds . 

Hay tons. 

Total 



73, 000 
402, 000 



173, 000 



52, 000 



1, 380, 000 
2, 272, 000 
14, 300 
1, 385, 000 
414, 000 



875, 000 



271, 362 



393 
12, 560 



35 
30 



140 

""i.75 



33.4 

23.5 

24 

38 

30 



136. 

'"i'io 



2, 085 
13, 400 



1,235 
'29," 71 4 



41, 317 
90, 680 
595 
36, 447 
13,800 



6, 433 



87, 058 
282, 330 



1 50 
1 75 



1 00 
1 50 



2 00 
"26"66' 



86 
1 04 
78 
75 
94 



66 



Sinmnary for each StaiCj slmvwg ilie jpvoducty the nmiber of acresj avd ilie value of each crop for 1872. 
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States 



Maine , 

Now Hampsbiro 

Vermont , 

Maflsachusetts . , 

ItUode Islaud 

Connecticut 

New York , 

New Jersey 

PonnsyWauia 

Delaware 

Mar^Iautl 

Virginia , 

North Carolina. . 
South Carolina . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia . . 

Kentucky 

Ohio 

Michigan 

Indiana 

Ulinoia 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska ... 

California 

Oregon 

Nevada 

The Territories . 

Total 



INDIAN CORN. 



Bushels. 



1, 
1, 
1, 

1, 

19, 
12, 
43, 

3, 
11, 
18, 
24, 
10, 
93, 

1, 
22, 
21, 
10, 
27, 
17, 
4(5, 

y, 

G3, 
99, 
IG, 
85, 
217, 
21, 
7, 
101, 
105, 
29, 
7, 
1, 



218, 000 
374, 000 
921, 000 
461, 000 
295, COO 
70*, 000 
231, 000 
142, 000 
9G4, 000 
289, 000 
002, 000 
184, 000 
012, 000 
627, 000 
777, 000 
920, 000 
896, 000 
816, 000 
125, 000 
934, 000 
062, 000 
818, 000 
905, 000 
534, 000 
351, 000 

987, 000 
541, 000 
628, 000 
180, 000 

988, 000 

989, 000 
741, 000 
631, 000 
589, 000 
400, 000 

89, 000 
13, COO 
380, 000 



1, 092, 719, 000 



Acres. Value of crop. 



36, 358 
35, 968 
49, 256 
42, 970 
9, 833 
54, 647 
512, 826 
307, 392 
1, 127, 282 
164,450 
478, 347 
865, 904 
1, 500, 750 
1, 012, 095 
1, 902, 160 
200, QOO 
1,300, 909 
1, 246, 628 
547, 297 
1, 104, 110 
726, 042 

1, 992, 255 
347, 543 

2, 036, 346 
2, 515, 215 

471, 861 
2, 210, 361 
5, 4C8, 040 
557, 368 
226, 931 
2, 5G2, 537 
2, 857, SG4 
769, 636 
200, 707 
40, 000 
3, 178 
393 
41,317 



35, 526, 836 



$1, 144, 920 
1,305,300 
1,613, 640 
1, 314, 900 

265, 500 
1, 508, 600 

13, 461,700 
7, 528, 040 

26, 378, 400 

1, 808, 950 
C, 271, 140 

10, 546, 720 
14, 887, 440 
10, 201, 920 
20, 448, 220 

2, 304, 000 

17, 858, 860 
19, 198, 080 

8, 910, 000 
12, Oil, 620 
12, 455, 260 

22, 472, 640 
5, 447, 750 

23, 507, 580 
33, 779, 340 

7, 304, 410 

24, 806, 890 
52, 230, 720 

8, 472, 000 
2, 875, 680 

18, 358, 020 
33, 837, 120 

G, 518, 820 
1, 36G, 020 
1, 400, 000 
82, 770 
19, 500 
'1, 186, 800 



435, 149, 290 



Bushels. 



293, 000 
182, 000 
392, 000 
32, 000 



37, 100 
6, 712, 000 
1, 680, 000 
11, 603, 000 

550, 000 
3, 957, 000 
G, 432, 000 
3, 289, 000 

662, 000 
3, 109, 000 



1,106, 000 
199, 003 



1, 377, 000 
701, 000 

10, 298, 000 
2, 712, 000 
7, 854, OCO 
18, 203, 000 
13, 936, COO 
19, 381, 000 

24, 711, 000 
22, 307, 000 
23, 200, 000 
22, 080, 000 

7, 695, 000 
2, 155, 000 

2, 560, 000 

25, GOO, 000 
2, 406, 000 

314, 000 
2, 272, 000 



249, 997, 100 



Acres. 



18, 312 
11, 030 
24. 500 
1, 839 



2, 182 
536, 960 
124, 444 
1, 074, 351 
59, 782 
465, 529 
765, 714 
401, 097 
108, 524 
345, 444 



116, 421 
19, 320 



74, 432 
G7, 403 
1, 072, 708 
263, 300 
654, 500 
1,555, 811 
1,161,333 

1, 562, 983 

2, 042, 231 
1, 559, 930 
1, 406, OGO 

1, 752, 380 
874, 431 
185, 775 
209, 836 

2, 098, 360 
332,197 

12, 560 
96, 680 



. 20, 858, 359 



Value of crop. 



$562, 560 
334, 880 
082, 080 
62, 400 



01,215 
11,074, 800 
2, 906, 400 
19, 377, 010 
880, 000 
6, 647, 760 
10, 033, 920 
5, 032, 170 
1, 244, 5C0 
5, 378, 570 



1, 636, 880 
312, 430 



2, 272, 050 
1, 065, 520 

14, 417, 200 

3, 878, 160 
10, 131, GGO 
25, 848, 260 
20, 346, 560 
25, 582, 920 
30, 394, 530 
22, 976, 210 
19, 256, 000 
18, 768, 000 
10, 849, 950 

3, OGO, 100 
1, 996, 800 
28, 416, COO 

1, 780, 440 
549, 500 

2, 362, 880 



Bushels. 



30, COO 
43, 500 
62, 100 

235, 000 
19, 300 

311, 000 
1, 872, 000 

454, 000 
3, 069, 000 
10, 700 

287, COO 

443, 000 

342, 000 
50, 000 

108, 000 



22, 000 
16, 000 



54, 000 
39, 000 
222, OCO 
278, 000 
1,303, 000 
- 414, OCO 
228, 000 
410, 000 
2, 211, 000 
1, 193, 000 
75, 000 
533, COO 
406, OCO 
81, 000 
12, 300 
3G, 000 
3, 800 



14, 300 



310, 180, 375 



Acres. 



1,690 

2, 230 

3, 508 
13, 428 

1,184 
19, C83 
133, GGG 
34, 923 
229, 029 

1,426 
24, 741 
32, 814 
46, 216 

6, 666 
10, 588 



2, 000 
1,777 



3, 139 

3, 120 
24, 130 
20, 592 
8G, 291 
36, 964 
16, 285 
»28, 275 
122, 154 
71,011 

4, 237 
27, 333 
25, 375 

4, 628 
793 

3, 000 
103 



Value of crop. 



$33, 354 
45, 240 
70, 173 
242, 050 
^18, 914 
342, ICO 

1, 666, 080 
399, 520 

2, 639, 340 

8,774 
226, 730 
318, 960 
318, 060 
74, 000 
168, 480 



28, 160 
28, COO 



74, 520 

53, 500 
195, 360 
244, 640 
951, 190 
302, 220 
168, 720 
266, 50O 
1, 105, 500 
680, 010 

36, 750 
250, 510 
288, 2C0 

57, 510 
4, 920 

36, 720 
2, 774 



1J,154 



O 

w 



1, 048, 654 



Sammarij for each State, shoiving the product, the numhcr of acres, and the value of each crop for 1672— Continued. 



States. 



Maine 

New Hampshire. 

Vermont — 

Massachiisette ... 

Hhode Island 

Connecticut 

New York 

New Jersey 
Pennsylvaniii .... 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina . . 

Georffia 

Florida 

Alabama .... 

Mississippi .'. 

Louisiana 

Texas 

Arkansas . . t 

Tennessee 

"West Virginia..., 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories . 

Total 



Bushels. 



, 741, 000 
127, 000 
, 509, 000 
71C, OCO 
163, 000 
0C3, 000 
305, 000 
076, 000 

545, 000 
318, 000 
999, 000 
089, 000 
860, 000 
494, 000 
814. 000 
104; 000 
651, 000 
4G0, 000 

40, 000 
783, 000 
702, 000 
103, 000 
341, 000 
767, 000 
489,000 
248, 000 
080, 000 
122, 000 

546, 000 
459, 000 
934, 000 
850, 000 
084, 000 
667, 000 
250, COO 

, 790, 000 
73, 000 
, 385, 000 



271, 747, 000 



Acres. 



59, 016 
34, 151 
99, 687 
23, 552 
4, 578 

29, 692 
894, 428 
112, 2G2 

1, Oil, 057 
20, 516 
139, 790 
314, 538 
207, 246 
61, 750 
145, 120 
9, 285 
51, 666 
36, 800 
2, 094 

30, 826 
28, 653 

272, 887 
97, 136 
275, 081 
916, 300 
308, 266 
428, 852 
1, 178, 196 
466, 084 
259, 150 
543, 160 
515, 290 
187, 200 
44, 453 
90, 000 
G:3, 475 
2, 085 
36, 447 



9, 000, 769 



Value of crop, 



$870, 500 
664, 930 
1, 684, 320 
436, 7C0 
81, 500 
648, 430 
13, 774, 200 
1, 476, 480 
13, 564, 350 
133, 560 
799, 600 
1, 880, 940 
2, 288, 000 
395, 200 

1, 505, 620 

96, 720 
533, 820 
487, 600 
52,800 
634,230 
449, 280 
2, 143, 260 
889, 580 
3, 315, 830 
7, 971, 810 

2, 959, 360 
3, 270, 000 
8, 193, 180 
5, 294, 720 

2, 459, 340 
3, 189, 440 

3, 875, 500 
1,338,480 

2GG, 720 
1, 6G5, 000 

912, 900 
73) 000 
1, 038, 750 



91, 315, 710 



Bushels. 



526, 000 
93, 000 
100, 000 
118, 000 
29, 300 
23, 000 
6, 529, 000 
6, 500 
453, 000 

1, 700 
9. 300 
6, 600 

2, 300 
5,100 
5, 100 



51, 000 



. 81,000 
53, 500 
243, 000 

1, 752, 000 
554, 000 
323, 000 

2, 073, 000 
1, 546, 000 

979, 000 
2, 194, 000 
251, 000 
111,000 
309, 000 
7, 359, 000 
2-13, 000 
402, 000 
414, 000 



26, 846, 400 



Acres. 



Value of crop, 



25, 533 

3, 381 

4, 545 

5, 086 
1,273 

995 
277, 829 
276 
24, 619 
110 
620 
377 
148 
329 
377 



2, 040 



4, 378 

4, 652 
11, 045 
15, 517 
23, 474 
13, 458 
79, 425 
54, 056 
30, 666 
78, 637 
10, 913 

4, 933 
12,117 
603, 196 

9, 878 
13, 400 
13, 800 



1, 397, 082 



43C, 580 
85, 560 
80, 000 
89, 680 
26, 370 
20, 700 
5, 288, 490 
5, 980 
398, 640 
1,445 
7, 254 
4, 950 
1,794 
4,080 
4, 845 



51, 000 



63, 180 
50, 825 
177, 390 

1,243, 920 
448, 740 
222, 870 

1, 140, 150 
881,220 
411,180 
921, 480 
183, 230 
66, 600 
120, 510 

G, 255, 150 
145, 800 
G03, 000 
369, IGO 



19, 837, 773 



BUCKWHEAT. 



Bushels. 



437, 000 
81,600 

315, oeo 

47, 000 



94, 900 
2, 781, 000 
277, 000 
2, 152, 000 
1,100 
52, 500 
32, 000 
19, 500 



62, 000 
CI, 000 
3, 800 
218, COO 
42:1, 000 
IGG, 000 
159, 000 
439, 000 
4G, 000 
1G2, 000 
43, 000 
34, 000 
3, 500 
19,800 
800 



Acres. 



17, 137 
4, 294 

15, 750 
3, 309 



4, 942 
150, 324 
17, 870 
107, GOO 
55 
3, 500 
2, 253 
1, 652 



8, 266 
4, 552 
250 
IG, 769 

26, 898 
11,448 
10. GOO 

25, 085 
2, 459 
8, 059 
0, 275 
1,97G 

18';) 

D42 
43 



Value of crop. 



^284, 050 
46, 512 
201, COO 
42, 300 



91. 104 
2, 303, 230 
277, 000 
2, 001, 360 
990 
42, 000 
19, 840 
13, 455 



58, 900 
53, 680 
3, 800 
204, 920 
323, 000 
141,100 
123, 790 
2G3, 400 
41, 400 
111,780 
32, GSO 
30, GOO 
2, 48.» 
21,978 
G64 



G, 7 J7, GIS 



Summary for each State, showing the product, the numher of acres, and the value of each crop for 1872— Continued. to 
- to 



States. 



Maine , 

New Hampshire. , 

Vermont 

Massachusetts . . . 

Khode Island 

Connecticut 

New York 

;??"ew Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina . . . 

Georgia ' 

Florida 

Alabataa 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories... 

Total 



Bi^hels. 



655, 000 
099, 000 
171, 000 
185, 000 
484, 000 
819, 000 
739,000 
951,000 
161,000 
178,000 
028, 000 
080,000 
848, 000 
73, 000 
S03,000 



Acres. 



49, 733 
32, 968 
38,981 
21, 421 

5, 377 
18,190 
269, 761 
39, 346 
112, 737 

2, 373 
19, 396 
16, 119 

8,233 
912 

2, 195 



Value of crop. 



$2, 485, 400 
2, 696, 130 
2, 210, 630 
1, 922, 800 
435, 600 

1, 491, 580 
14, 955, 570 

2, 567, 370 
7, 031, 430 

178, 000 
904, 640 
777,600 
593, 600 
73,000 
256, 540 



Founds. 



67&, 000 
500, 000 
8, 433, 000 



8, 336, 000 
3, 000, 000 



14, 750, 000 



13, 330, 000 
48, 000, 000 
13, 200, 000 
50, 000 
350, 000 



Acres. 



450 
344 
4, 821 



5, 052 
2, 904 



11, 346 



22, 216 
64, 000 
19, 819 
83 
700 



Value of crop, 



$185, 625 
125, 000 
2, 489, 210 



2, 500, 800 
270, 000 



2, 153, 500 



1, 333, 000 
4, 992, 000 
1, 320, 000 
6, 000 
62, 300 



Tons. 



1, 115, 000 
C58, 000 
1, 015, 000 
465, 000 
85, 000 
534, 000 
4, 516. OCO 
362, 000 
2, 091, 000 
21,000 
121, 000 
128, 000 
90, 000 
17, 300 
17, 600 



Acres. 



1, 211, 956 
645, 098 
675, 000 
415, 178 
83, 333 
472, 506 
3, 612, 800 
314,782 
2, 133, 673 
20, 250 
172, 857 
148, 837 
75, 000 
17, 300 
11, 972 



Value of crop. 



$14, 272, 000 
9, 646, 280 
13, 195, 000 
9, 937, 050 

2, 762, 500 
13, 910, 700 
83, 997, 600 
11,439,200 
47, 758, 440 

030, 000 

3, 977, 270 
2, 720, 000 
1,273, 500 

622, 800 
445, 450 



> 
O 
W 
»— I 
O 

d 
> 

w 

O 



147,000 
209,000 
63,000 
270,000 
397, 000 
122, 000 
833, 000 
145, 000 
751, 000 
009, 000 
801,000 
668, 000 
226, 000 
216,000 
631, 000 
171, 000 
797, 000 
958, 000 
900, 000 
482, 000 
173, 000 
875, 000 



1,934 
2, 458 
1,127 
2,454 
5,089 
14, 571 
12, 815 
no, 642 
96, 887 
91, 045 
40, 014 
128, 906 
53, 876 
22,383 
55. 258 
39, 637 
42, 188 
8, 709 
32, 203 
4, 725 
1,235 
6, 433 



169, 050 
242, 440 
53, 940 
510, 300 
404, 940 
639, 540 
499, 800 
1, 244, 100 
4, 883, 130 
3, 785, 670 
1, 512, 540 
4, 447, 280 
2, 299, 440 
576, 160 
1, 458, 820 
1, 585, 500 
1, 594, 740 
268, 240 
2, 147, 000 
265, 100 
340, 000 
577, 500 



875, 000 
25, 000, 000 
2, 300, 000 
130, 000,000 
30, 000, 000 



921 
33, 422 
4, 000 
167, 741 
28, 571 



145, 250 
2, 925, 000 
250, 700 
10, 920, 000 
2,430,000 



16,250,000 
7, 500, 000 
3, 250, 000 



22, 965 
8, 823 
3, 170 



•1, 137, 500 
637, 500 
279, 500 



16, 500, 000 



15, 434 



1, 567, 500 



13, 900 
12, 400 
12, 900 
34, 400 
12, 400 
. 117,000 
173, 300 
352, 000 
1, 730, 000 
1, 050, 000 
859, 000 
1,929, 000 
1, 398, 000 
803, 000 
1, 664, 000 
601, 000 
728, 000 
189, 000 
620, 000 
77, 900 
52, 000 
148, 000 



13, 900 
9, 920 
11,517 
30, 442 
10, 782 
96, 694 
188, 043 
2G6, CG6 
1, 730, 000 
981, 308 
692, 741 
1, 428, 868 
1, 051, 127 
594, 814 
1, 232, 592 
500, 833 
539, 259 
135, 000 
413, 333 
57, 703 
29, 714 
87, 058 



254, 787 

299, 336' 

300, 957 
4(55, 088 
248, 000 

1, 808, 820 

2, 866, 610 
4, 607, 680 

24, 903, 900 

12, 873. 000 
10, 763; 270 
18, 267, 630 

13, 723, 360 

4, 553, 010 
10, 100, 480 

5, 847, 730 
2, 831,920 

720, 090 
9, 672, 000 
1, 343, 775 
1, 040, 000 
1, 824, 840 



1, 331, 331 



68, 091, 120 



342,304,000 



416, 512 



35, 730, 385 



23, 812, 800 



20, 318, 930 



345, 969, 079 
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A general summary, siiowlnfj the csi'matcd qiianiities, mimljer of acres, ami aggregate value oj 
the 2>rincijpal crops of the farm in 1872. 



Products. 


No. of bushels. 


ifo. of acres. 


Yalue. 


Buckwheat do 

Total 


1, 092, 719, 000 
249, 997, 100 
14, 888, COO 
271, 747, 000 
26, 846, 400 
8, 133, 500 
113i 516] GOO 


35, 526, 836 
20, 858, 359 
1, 048, 654 
9, 000, 769 
1, 397, 082 
448, 497 
1, 33li 331 


$435, 149, 290 
310, 180, 375 
11, 363, 693 
91,315,710 
19, 837, 773 
6, 747, 618 
68, 091 ] 120 


1, 777, 847, 600 


69, 611, 528 

416, 512 
20, 318, 936 
8, 500, 000 


942, 685, 579 

35, 730, 385 
345, 969, 079 
301, 087, 500 


Hay toua.. 

Total 


342, 304, 000 
23, 812, 800 
3, 500, 000 




98, 846, 976 


1, 625, 472, 543 







Table shoivUig the average yield and cash value, and price per hushel, ion, or pound, of farm 

products for the year 1872. 



Products. 


Average yield 
per acre. 


Average price 
per bushel. 


Average value 
per acre. 


Products. 


Average yield 
per acre. 


Average price 
perbuebel.ton, 
or pound. 


Average value 
per acre. 


Indian corn — 


bush. 


30.7+ 


$0 39. 8+ 


$12 24 


Buckwheat 


bush. 


18.1 + 


$0 82. 9+ 


$15 04 


"Wheftt 


.do.. 


11.9+ 


1 24.0+ 


14 87 


Potatoes 


..do.. 


65.2 + 


59.9 + 


51 14 


Rye 


.do.. 


14.1+ 


76.3+ 


10 83 




..lbs. 


821.8 + 


10.4+ 


85 78 


Oats 


..do.. 


30.1+ 


33.6+ 


10 14 


Hay 




1. 17+ 


14 52. 8+ 


17 02 


Barley 


..do.. 


19.2+ 


73.8+ 


14 19 




..lbs. 


191. 4 


18.5 


35 42 



Tahle slioxving the average yield per acre and price per husliel, pound, or ton, of farm products for tJie year 1872. 



In3 



States. 



Maine 

'Nevf Hampsliirq, . 

Yermont 

Massachusetts . . . 

Khode Island 

Connecticut 

j^ew York 

New Jersey 

Pennsylvania 

Delaware , 

Maryland 

Virginia , 

North Carolina 

South Carolina 

Georgia.. 

Florida 

Alabama 

Mississippi , 

Louisiana , 

Texas 

Arkansas 

Tennessee 

"West Virginia . . . 

Kentucky 

Ohio . . . ." 

Michigan , 

Indiana , 

Illinois 

"Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories 



33. i 

38. : 

39. 

34. - 
30., 
31.! 

37. i 

39. J 
39. 
20. 
23. 
21. 
IG. 
10. i 
12.; 

9.( 
17. ( 

17. i 

18. i 

25.: 
23.; 
23.; 
28.; 

31. i 
39.; 
36. 

38. ' 

39. J 
38. 
.35.5 
39. { 
37. 

38.; 

37. J 

35. 

28. 

33. 

33.' 



.2 fl 



$0 94 
95 
84 

no 

90 
92 
70 
62 
60 
55 
57 
58 
62 
96 
86 

1 20 
78 
88 
88 
43 
73 
48 
55 
37 
34 
43 
29 
24 
40 
36 
18 
32 
22 
18 

1 00 
93 

1 50 
86 



16. 
16.5 
16. 
17.4 



17. 
12.5 
13.5 
10. 8 
9.2 
8.5 
8 4 
8.2 
6. 1 
9. 



9.5 
10.3 



18. 5 
10.4 

9.6 
10.3 
12. 
11.7 
12. 
12.4 
12.1 
14.3 
16.5 
12.6 

8.8 
11.6 
12.2 
12.2 
18.2 
25. 
23.5 



|1 92 
1 84 
1 74 
1 95 



1 65 
1 65 
1 73 
1 67 
1 60 
1 68 
1 56 
1 53 
1 88 
1 73 



1 65 
1 52 
1 40 
1 43 
1 29 
1 42 
1 46 
1 32 
1 23 
1 03 

83 

85 
1 41 
1 42 

76 
1 11 

74 
1 75 
1 04 



18.1 
19.5 
17.7 
17.5 
16.3 

I. 5.8 
13. ,5 
13. 
13.4 

7.5 

II. 6 
13.5 

7.4 
7.5 
10. 2 



17.2 
12.5 
9.2 
13.5 
15.] 
11.2 
14. 
14.5 
18.1 
16.8 
77.7 
19.5 
16. 
17.5 
15.5 
12. 
23.2 

24.'* 



.2^ 



$1 09 
1 04 
1 13 
1 03 
98 
1 10 
89 
88 
86 
82 
79 
72 
93 
1 48 
1 56 



1 28 
1 75 



1 38 
1 50 
88 
88 
73 
73 
74 
65 
50 
57 
49 
47 
71 
71 
40 
1 02 
73 

"""78" 



29.5 
33. 
35.2 
30.4 
35.6 
35.8 
35. 
27.4 
31.2 
15.5 
14.3 
13. 
13.8 
8. 
12.5 
11.2 
12.6 
12.5 
19.1 
25.4 
24.5 
18.7 
24.1 
24. G 
30. 
30. 
30.5 
3G.6 
35.5 
3G.5 
36. 7 
32.7 
32.5 
37.5 
25. 
28.2 
►35. 
38. 



Ah 



to 50 
59 
48 
61 
50 
61 
44 
48 
43 
42 
40 
46 
80 
80 
83 
93 
82 
1 06 
1 32 
81 
64 
42 
38 
49 
29 
32 
25 
19 
32 
2G 
16 
23 
22 
16 
74 
51 
1 00 
75 



20.6 

27.5 

22. 

23.2 

23. 

23.1 

23.5 

23.5 

18.4 

15.4 

15. 

17.5 

15.5 

15.5 

13.5 



18.5 

11.5 

22. 

23.2 

23.6 

24. 

26. 1 

28.6 

26.7 

27.9 

23. 

22.5 

25.5 

12.2 

24.6 

30. 

30. 



$0 83 
92 
86 
76 
90 
90 
81 
92 
88 
85 
78 
75 
78 
80 
95 



1 CO 



78 
95 
73 
71 
81 
69 
55 
57 
42 
42 
73 
60 
39 
85 
60 
1 50 
94 



BUCKWHEAT. 



25.5 
19. 
20. 
14.2 



19.2 

18.5 

15.5 

20. 

20. 

1^2 



7.5 
13.4 
15.2 
13. 
15.8 
14.5 
15. 
17.5 
18.7 
20.1 
18.9 
17.2 
18.5 
21. 
18.6 



!?0 65 
57 
64 
90 



■ 96 
83 

1 00 
93 
CO 
80 
62 
69 



95 
88 
1 00 
94 
76 
85 
81 

eo 

90 
69 
76 
90 
71 
1 11 
83 



94 
107 
102 

90 
100 
■88 



53 
07 
103 
80 
92 



77 
65 
70 
80 
66 
70 
75 
97 
99 
120 
60 
90 
110 
59 
102 
140 
136 



fO 68 
87 
53 
88 

■ 90 
82 
63 
87 
63 
1 CO 



70 
1 00 
1 27 



1 15 
1 16 

87 
1 89 
1 02 
57 
60 
58 
63 
63 
54 
46 
44 
26 
22 
50 
42 
28 

1 13 
55 

2 CO 
66 



1, 500 $0 27. i 
1,450 



1,750 



1,650 
1,033 



600 
750 
666 
600 
500 



950 
748 
575 
775 
1,050 



716 
850 
1, 025 



1,069 



29. 5 



30. 
9. 



14.6 



10. 
10.4 
10. 
12. 

17.8 



1. 02 
I.IG 
1.12 
1.02 
1. 13 
1. 25 
1.15 
.98 
.80 
.70 
.86 
1.20 
1. 

1. 47 



16. 6 
n, 7 
10.9 
8.4 
8.1 



9.5 



1. 

l.i 
1. 12 
1. 13 
1.15 
1.21 
. 92 
1. 32 
1. 

1.07 
1.24 
1.35 
1..33 
1.35 
1. 35 
1.20 
1.35 
1.40 
1.50 
1.35 
1. 
1.70 
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Tahle showing the average cash value of farm iiroducts per acre for Vac year 1872. 



Coru. 


AVlicaL. 




0. 


1 Outd. 


j Baiiey. 


lJiu;k- 
wlicat. 


Pota- 
toes. 


1 Tobacco. 


Hay. 




^^30 72 


$19 


72 


$14 


j.> 


i $i7 


09 


$16 57 


6^51 


00 




$11 77 


3G 29 


30 3G 


20 


28 


19 


47 


25 


30 


10 83 


81 


78 


$412 50 


1 14 95 


32 7G 


27 84 


20 


00 


16 


89 


18 


92 


12 80 


56 


71 


362 50 


15 08 


30 CO 


33 93 


18 


02 


18 


54 


17 


63 


12 78 


89 


96 


516 25 


23 93 


27 00 




15 


97 


17 


80 


20 


70 




81 


00 




33 15 


28 70 


28 05 


17 


38 


21 


83 


20 


79 


18 43 


82 


00 


495 66 


29 43 


2G 2.1 


20 G2 


12 


01 


15 


40 


19 


03 


15 35 


55 


44 


92 97 


2-3 25 


24 49 


23 35 


11 


44 


13 


15 


21 


62 


15 50 


65 


25 




36 34 


23 40 


18 03 


11 


52 


13 


41 


IG 


19 


18 GO 


62 


37 


189 80 


22 38 


11 00 


14 72 


6 


15 


(i 


51 


13 


09 


18 00 


75 


00 




24 00 


13 11 


14 28 


f) 


16 




72 


11 


70 


12 00 


46 


64 


GO 00 


23 00 


12 IS 


13 10 


9 


72 




98 


13 


12 


8 80 


48 


■24 


78 00 


18 27 


9 92 


12 54 


6 


88 


11 


04 


12 


09 


8 14 


72 


10 




10 98 


lb OS 


11 4G 


11 


10 


G 


40 


12 


40 




80 


00 


72 00 


36 00 


11) 75 


15 57 


15 


91 


10 


37 


12 


82 




116 


84 


89 00 


37 20 


11 52 








10 


41 
















13 ^2 


14 OG 


14 08 


10 


33 






87 


40 




18 33 


15 40 


16 17 


15 


75 


13 


25 








98 


00 




30 17 


16 28 








25 


21 








47 


85 




26 12 


10 fc7 


30 52 


23 


73 


20 


57 


25 


00 




207 


90 




15 27 


17 15 


15 80 


18 


75 


15 


68 








79 


56 


157 70 


23 00 


11 28 


13 44 


8 


09 


7 


85 


14 


43 


7 12 


43 


89 


87 51 


18 70 


15 G7 


14 72 


11 


83 


9 


15 


30 


92 


11 79 


39 


00 


62 G7 


15 24 


11 54 


15 48 


11 


02 


12 


05 


16 


00 


15 20 


40 


CO 


65 10 


17 27 


13 43 


16 Gl 


8 


17 


8 


70 


IG 


47 


12 22 


50 


40 


85 05 


14 43 


15 48 


17 52 


10 


36 


9 


60 


■19 


11 


12 00 


41 


58 




13 n 


11 22 


16 36 


9 


42 


7 


62 


16 


56 


12 32 


37 


80 


50 12 


15 53 


9 55 


14 88 


9 


05 


c 


95 


14 


35 


12 15 


34 


50 


72 25 


12 78 


15 20 


14 72 


9 


57 


11 


36 


16 


30 


10 50 


42 


C8 


88 15 


13 OC 


12 G7 


13 69 


8 


67 


9 


49 


11 


21 


16 83 


25 


74 




7 C5 


7 IG 


10 71 


9 


16 




87 


11 


71 


13 86 


26 


40 




8 19 


11 84 


12 40 


li 


36 


7 


52 


IC 


79 


14 36 


40 


00 


101 55 


11 67 


8 47 


16 47 


12 


42 


7 


15 


13 


50 


15 48 


37 


80 




5 25 


G 80 


9 51 


G 


20 


G 


00 


9 


94 


13 13 


30 


80 




5 33 


35 00 


13 54 


12 


24 


18 


50 


10 


37 


23 31^ 


66 


67 




23 40 


2G 04 


13 46 


IG 


93 


14 


38 


14 


76 


15 43 


56 


10 




23 28 


49 50 


43 75 






35 


00 


45 


GO 




280 


GO 




35 00 


28 72 


24 44 


18 


72 


28 


50 


28 


20 




89 


7G 




20 96 







Status. 



Maine 

New Hampshire. . 

Vermont 

Ma.ssacliiisetts . . . 

Hhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina ... 
South Carolina ... 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missonri 

Kansas 

Nebraska 

California 

Oregon 

Nevada , 

The Ten-itories . . 



Toial average cash value i^er acre. 



Stales. 



Maine 

New Hampshire 

Vermont.." 

Massachnsetts . . 
Ehode Island . . . 

Connecticut 

New York 

New Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia 

North Carolina . 
South Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 



.$14 IG 

19 50 
17 87 
31 10 
34 00 
33 94 
22 94 
27 96 

20 80 

13 24 
15 22 

14 15 
11 38 

10 45 

11 68 
11 47 
13 77 

15 61 
IG 57 



States. 



Texas 

Arkansas 

Tennessee 

West Virginia.. 

Kentucky 

Ohio....". 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 

The Territories 
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AGRICULTURAL REPORT. 



CONDITION OF FAEM-ANIMALS. 

The losses of the year 1872, through neglect and severity of the win- 
ter, in the western x)iains and mountains, where provision for shelter and 
feed is not usually made, were greater than usual in the Soutl(ern 
States, Kansas, Nebraska, Wyomiug, and Northern Colorado. Winters 
exceptionally severe, and storms of comparative severity, which occur 
every winter, sliould be met with adequate provision in all stock-grow- 
ing regions. While pecuniary considerations api)ear to govern the 
actions of farmers in the care of dumb brutes committed, to their pro- 
tection, it is hoped that no respectable stock-grower will disregard 
the common dictates of humanity, in his treatment of his dependents. 
A close view of the subject will show that its monetary and merciful 
aspects are usually in harmonj^; and a man, who is a man indeed, 
will be willing to make some pecuniary sacrifices, in emergencies, rather 
than subject his farm-stock to avoidable suffering. We have become 
so accustomed to reckoning upon an annual loss of millions of dollars, 
from lack of food and shelter in periods of storm and cold, that we are 
apt to look upon it as an unavoidable calamity, and a necessary draw- 
back to the profits of stock-growing. 

Horses and mules, the most valuable class of domestic animals, receive 
more uniformly the requisite care and protection than other stock. If 
hay is scarce the deficiency is usually made good by extra supplies of 
grain ; and yet the colts and young horses oi' thinly-settled States are 
often left to the same chances for pasturage, and shelter from the rigors 
of winter, that are the lot of the less valuable stock of the range. 
With the exception of suffering from the severity of the winter among 
this class of unstabled horses, mainly in the milder climates of the coun- 
try, both horses and mules escaped unusual suffering, and were repcfrted 
through the season comparatively exempt from any prevailing visita- 
tion of disease. A brief generalization only of the facts in the reports 
of the year will be attempted. 

CONDITION OF STOCK IN THE SPRINa. 

Cattle. — The short hay crop, and the severity of the winter, taxed the 
feeding resources of Maine farmers to the utmost. The numbers were 
reduced as much as possible in the autumn, an unusual quantity of grain 
was fed, and yet many died. The deficient supply was not made good. 
The reports hint at the general scarcity of forage. In York a large 
proportion are in fair condition, but some persons are short of hay, and 
choose to stint their stock rather than buy 5" in Franklin cattle were 
reported in good order. 

New Hampshire reports of condition w ere more favorable, except that 
in Coos cattle were thin but healthy." In Hillsborough superior condi- 
tion resulted from better care and the feeding of grain. 

Similar accounts come from Vermont ; the least favorable from Addi- 
son, Windsor, and Orange. In many instances the low price of beef 
induced farmers to attempt to keep over too much stock for the grain 
supplies. Animals were sustained in fine flesh in Grand Isle and 
Windham. 

Massachusetts reports indicated about average condition ; only Dukes 
and Norfolk were below, while Hampden and Franklin were the only 
counties above an average. 

In Rhode Island, cattle were " poor but healthy ''^ in Providence, com- 
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paratively poor ia Washing ton, but excellent in Bristol on account of 
better care and more abundant food supplies. 

Favorable reports come from Connecticut, except from the counties 
of Middlesex and New London, where a scarcity of hay existed, maxi- 
mum prices being quoted at $40. 

Cattle w;ere wintered successfully in NewYork 5 reports from thirty-six 
counties representing condition from ai^erage up to excellent, (in !Niag- 
ara,) and "never better,'^ (in Saratoga;) while a few counties, as On- 
tario, Eensselaer, and Suffolk, where hay sold at $20 to $30, made less 
favorable returns. In Genesee cattle were housed about six months. 
In Onondaga there was some complaint of cows not doing well whep 
" coming in.'' 

The only counties in New Jersey where the short crop of hay, supple- 
mented with sown corn fodder and other special forage, failed to keep 
cattle in fair order, were Cumberlandj Salem, and Cape May. 

Of thirty-five counties in Pennsylvania reporting, the most unfavor- 
able accounts came from Butler, where forage was very deficient ; Clear- 
field, Luzerne, Union, Forest, Adams, Cameron, and McKean suffered 
from short supplies ; in the remaining counties there was little cause for 
unfavorable comparison. The Sullivan correspondent said : " Improved 
buildings and accommodations have told favorably upon the condition 
of cattle ; and the fear of insufficiency in the supply of provender pre- 
vented selling of grain and induced farmers to take more than usual 
care of their hay. The result is that cattle look well j\nd will not suffer 
for provender." 

The condition of cattle in Delaware was a full average. 

In Maryland a scarcity of feed existed, but the feeding of an unusual 
amountof grain in Harford, Cecil, Carroll, Montgomery, Queen Anne, 
Calvert, and Anne Arundel, made good- the deficiency; but all extra 
supplies proved insufficient in Washington, Kent, and Baltimore. 

Nearly all of the ^ixty-three county reports in Virginia told of com- 
paratively poor stock, owing to the '^severe winter and insufficient 
foo^." The poverty of supplies is indicated by the report for Mecklen- 
burgh: " The utter failure of the wheat and oat crops compelled the use 
of straw and corn fodder for teams, leaving only what could be picked 
up in the fields, and corn-stubble, for the cattle, and many have starved 
in consequence.'' The only counties giving anything like a favorable 
report were Amelia, Highland, Henry, Pulaski, Montgomery, Botetourt, 
and Alexandria. 

In more than three-fourths of the counties of Xorth Carolina cattle 
were represented to be in sorry plight after passing through an unusu- 
ally trying ordeal. In fact, the winter was not over on the 1st of April 
in some parts of the State, and fears were freely expressed of serious 
losses from exhaustion of provender before the appearance of spring 
pasture, such losses actually occurring in many places. Very few 
county reporters failed to note the severity of the season, the " oldest 
inhabitant *' taxing his memory in vain for a parallel, while the scarcity 
of food of all kinds seems to have been almost as general, caused, in 
part, by the unusual demand upon it, and also by the drought of the 
preceding summer. In Hertford County the exceedingly bad condition 
is accounted for by the fact that the young reeds, upon which the cattle 
depend for winter food, were killed by the cold. 

Greenville and Fairfield Counties alone, in South Carolina, made 
favorable returns, scarcity or entire exhaustion of provender being gen- 
erally complained of, and superlatively bad reports being the rule, based 
upon the lack of food and the rigors of an exceptionally cold winter and 
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l^te spring, which unfavorable conditions were aggravated by a general 
absence of suitable shelter from the inclemency of the season. 

In Georgia the winter was one of great severity, the cold weather and 
excessive rains telling fearfully upon cattle. Troup^ County alone, out 
of sixty -three reporting, returned condition as " excellent," and but nine 
others reported at all lavorably ; while in the remainder the expressions 
''deplorable," worse than for many years," &c., were so frequent as 
to become almost monotonous. In some parts of the State an unusual 
amount of sno^v fell, and from all quarters the scarcity of provender was 
complained of, resulting in many losses from starvation, 
i From Florida came the same accounts of the unusual inclemency of 
the season, with consequent suffering and many losses, although the 
condition was improving on the 1st of April, and in Levy County the 
increase of calves was reported at 100 per cent, greater than usual.. But 
two Gonuties heard from (Jefferson and Volusia) made favorable re- 
turns. 

Lack of food and shelter, together with severity of winter and lateness 
of spring, were the causes assigned by correspondents in Alabama for 
the low condition of cattle generally, few counties breaking the uniformity 
of the report, Lowndes, Lauderdale, and Morgan alone forming promi- 
nent exceptions 5 in the first " better care," and in the last " the dry 
winter," furnishing explanations of the favorable aspect of affairs. 

From Mississippi the returns were hardly more cheering, containing 
reiterations of the same depressing statements. The season throughout 
the South was extremely trying to stock unprovided with shelter, and 
depending almost entirely upon the range for subsistence. The reports 
of heavy losses from actual starvation were frequent, amounting to 50 
per cent, of some herds in Newton County. In Wayne, also, many losses 
were reported, and a rapid deterioration in the ranges has caused a de- 
crease of 80 per cent, in some herds within the past eighteen years. 

Several reports from Louisiana were favorable, but the majority rep- 
resented cattle as suffering from the severity of the winter. The need 
of care and shelter is repeatedly acknowledged. The La Fourche 
reporter acknowledged that " cattle needed shelter, as in the I^orth." 
In some places the losses are heavy, especially on the Attakapas 
prairies, where one stock -raiser lost four hundred to five hundred out 
of three thousand, one hundred dying immediately after the snow- 
storm of March 1. Thousands of cattle are estimated to have perished 
ill Louisiana from exposure. 

Tbrecrfifths of the returns from Texas represented condition of cattle 
below an average. Among the counties in which stock was in " good" 
or superior condition are Bed River, Fort Bend, Ellis, better than for 
many years," Colorado, " better than ever before," Grayson, Blanco, 
Austin, Kendall, Williams, Hunt, better than for two years," Titus, 
Collin, Galveston, Harris, Marion, Bell, and Anderson. The. following 
extracts present a less desirable aspect of the case : 

Medina, Texas.— Many losses, principally of old cows, from insufficient pasture on tlie 
prairies, owing to the dry fall. 

liuslCj Texas.— VooY ; no shelter hut the forest, and no food hut dry grass and shruhs. 

Nueces, Texas.— Very poor. Unusually dry for the past year, and water scarce. 
Cattle died hy thousands in the winter, and if we have no rain soon many cows will 
he unahle to raise their calves. 

EefugiOy Texas. ^'SYietchedj and thi3 loss frightful, the result of the ruinous system of 
turning the cattle out upon the iirairies with no provision for the contingencies of had 
weather. 

Bee, Texas.— Lo&s 25 per cent. Not less than fifteen thousand cattle have died of 
starvation and cold weather. Ten thousand hides saved. 
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While the winter in Arkansas was unusnally severe, the condition of 
farm- animals was good in a majority of the* counties. In Independence 
County cattle were represented to be in a wretched condition, wors^ 
than for fifteen j^ears ; and very poor in Montgomery, where there are 
^'no winter-quarters but the woods, and woods pastures are gradually 
deteriorating, so that all cattle will soon have to be fed in winter.*' 

A majority of reports from Tennessee are comparatively favorable. 
The counties making the best returns are Wayne, Johnson, Meigs, 
Lawrence, Eobertson, Ehea, Polk, Coffee, Patnam, Decatur, Blount, 
Humphreys, and Obion. In Putnam ''more attention is given to shel- 
tering." Sevier had the " severest winter for fifteen years." 

The favorable returns from Kentucky greatly outnumber those of poor 
condition. The winter was long and severe, and feeding was continued 
late. 

A majority of the reports from the Ohio Valley and Lake States were 
decidedly favorable, many referring to better care bestowed on cattle. 
Eegular feeding and salting were accorded a share of the credit of good 
condition 5 the favorable weather, and especiall}^ the absence of storms 
of sleet, were important auxiliaries. In some localities exceptions ap- 
peared, as in Greenbrier, West Virginia, where a few graziers cut down 
linn and sugar maples for browse, and in Berkeley, where cattle w^ere 
greatly reduced by exposure and fasting. 

West of the Mississippi, except in lov^ a and Minnesota, where some 
attention is given to shelter for stock, there were suffering and loss. 

In Missouri only twelve of seventy-two counties reporting showe.d 
superior condition. 

In Kansas and Nebraska the suffering was great and the losses heavy, 
particularly among the unacclimated Texas cattle, immense numbers of 
which werekept over by drovers, in preference to selling at autumn prices. 
Where cattle were properly sheltered and fed they did well. The fol- 
lowing extracts refer to extreme cases of loss, mostly in Texan cattle: 

Kansas. — Osage : Many cattle very weak, others dying ; seem to be starving to death 
while fed an abundance of prairie-hay which was cut very rank. Only straw and corn 
fodder has kept cattle alive. One man lost three hundred and fifty Tcxans out of six 
hundred. Many Texas cows do not give milk enough to keep their calves alive. 
Marion: Losses through starvation from 20 to 75 per cent. ; last fall most of the prairie- 
grass was burned. Native cattle average ; Texas horribly poor. Dicldudon : Very poor 
and weak. Lack of shelter and food. Thousands of Texaus have died. WasMngton : 
Native cattle fair ; Texas and Cherokee very poor ; many dying from inanition. Saline : 
Winter harder than ever known. Native cattle have lost lightly ; Texaus about one- 
third. Sumner : Stock went into winter-quarters poor and are coming out poorer. 
Cattle kept in the range without feeding have suffered fearfully, some herds losing 75 
per cent, and others 50 per cent. Those feeding hay have lost less, from 10 to 25 per 
cent. A series of cold rains would just now complicate matters seriously. Neosho: 
Native cattle good; Texas cattle very poor. Morris: Texas cattle lost from 35 to 50 

er cent. Domestic cattle in good condition. Greenwood: Winter severe on cattle; 

ay less nutritious than usual; no tame grass sown ; wet summer made the prairie- 
grass rank and poor; very litte shelter provided; hence more native cattle have died 
than usual, and the survivors are quite j)oor. Texas cattle have suffered still more ; 
losses from 20 to 50 per cent. Lincoln : Very poor, generally speaking ; cattle have 
met with heavy losses. Of a herd of 431 Texas and 133 native cattle, one-half of the 
former and one-fourth of the latter have died. About 8,000 Texan cattle wintered 
in the county. 

Nebraska. — Nemalxa : Condition iiiir, feed plenty. Texas cattle have suffered from 
bad weather, and some have died. Ma(lir,on : Cattle sheltered have done well, but very 
mauy have died from lack of shelter. Jioone: Eather thin; many settlers came too 
hitd to put up hay. Webster : Cattle liavo suffered severely ; large herd of Texas cattle 
]);jve died, besides many natives. 

While there were some losses in Wyoming and JSTorthern Colorado, 
from the extreme severity of the winter, they were evidently no greater 
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than in Nebraska or Kansas, and scarcely heavier than in Texas. The 
grasses, dwarfed and nnusually dry in some localities from the drought 
of last summer, were more nutritious than those of moister climates. 

All the reports from Dakota were favorable : some representing stock 
to be in better order than usual, notwithstanding the extreme cold." 

The stock of the Indian Territory was reported comparatively poor, but 
generally healthy. 

Colorado and Wyoming experienced a very severe winter, "the 
severest ever known,'' as some report, Avith much snow coveriug the 
grasses of the plains, and driving -herds to the bare foot-hills, oft^n 
crowding the range and threatening starvation. Yet many herds in 
these Territories kept in good condition, having suffered little loss. 
From El Paso County, Colorado, which has a very high elevation, the . 
report was, "fine condition, better than last year." The winter tested 
the reliability of this region for winter stock-feeding, and proved that a 
limited number, with proper attention, suitable natural or artificial pro- 
tection, and feediog in storms or heavy snows, can be cheaply kept, 
with as good a prospect of immunity from suffering or loss as in almost 
any other section of the country. 

In New Mexico the winter was exceptionably favorable for stock- 
raisers, and almost equally advantageous in Utah ; only in Summit 
County were cattle " generally poor, the winter being unusually wet and 
stormy." 

The severe droughts in Arizona, for two or three seasons past, inter- 
fered sadly with the condition of stock in that Territory. 

In Montana, cattle were thin but healthy 5 and in Washington they 
wintered well, as also in Nevada, and in Oregon, except where entirely 
neglected. 

In South California the drought of last season left little feed for win- 
ter, and cattle suffered much in the early part of the season. Favorable 
returns came from Plumas, Santa Clara, Del Norte, Lake, Mendocino, 
Tuolumne, and most of the northern counties. 

Sheep. — This class of farm-animals have received more care than for 
several years past, and show greater exemption from disease and de- 
bility. The advance in the price of wool has been an incentive to in- 
creased attention to the comfort and well-being of flocks. In places 
where a scarcity of hay existed, and a coarser substitute was not avail- 
ble, grain was fed with a good degree of liberality. In some of the more 
northern States, owing to the length of the winter, the coming of" the 
early lambs was unseasonable, and large numbers died. In Oxford and 
Hancock, Maine, and in three or four other counties in New England, 
some mortality was caused by cold and insufficient nutrition, there being 
a great scarcity of hay. Unusually favorable weather-r-freedom from 
rain-storms and sleet — conduced to average and even high condition of 
sheep in New York, and throughout the Middle States, except in cases of 
neglect and scarcity of forage. Less favorable accounts come from the 
Southern States, where no provision is made for either feed or shelter, as 
a rule. Losses of lambs in spring were very general. In Conecuh Cotgity, 
Georgia, a loss of two-thirds of the lambs was reported, even though the 
dams were looking well 5 and severe losses of lambs were reported from 
all parts of the South. Throughout the West sheep wintered remark- 
ably well, the exceptions being few; and loss of lambs was mentioned 
in comparatively few reports. The winter in California was compara- 
tively severe ; in some of the counties pasturage was injured by drought 
and the result was poor condition in such locations. San Diego, Stanis- 
laus, Sonoma, and San Bernardino made unfavorable reports, while Del 
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Norte, Tuolumne, and other counties which had not suffered from drought, 
represent a better condition of sheep than usual. 

DISEASES OE FARM- ANIMALS. 

Disease has not cut off an unusual number of farm-animals the past 
year. Where cattle are most valuable, whatever the rigors of the cli- 
mate or local scare ity of feed, the loss by disease is comparatively small, 
by reason of tlio care which is found by long and bitter experience to 
be profitable. A large proportion of the losses reported is the result 
of neglect, exposure, and insufiicient or innutritions pasturage or other 
feed. Some mortality and much reduction of flesh result from the in- 
humanity of drovers, with the aid or abetting of transportation 
companies. Several deatlis were reported at Allegheny City, resulting 
from the barbarous practice of stuftmg animals with salted feed to in- 
duce them to drink largely, for the purpose of making good upon the 
scales the depreciation in weight occasioned by the deprivation and suf- 
fering of the passage by rail. The occurrence of murrain," "hollow 
horn,'' and diseases reported by various meaningless names, so common 
in the Southern States, where cattle are left to the tender mercies of a 
rigorons winter, and dead, w^oody stalks of coarse grasses, might be 
avoided in a large measure by adequate supplies and shelter. 

The rigors of winter proved conclusively the necessity of protection, 
not only in the more northern of the southern states, but in Texas, 
where large numbers of cattle, estimated variously at 100,000 to 200,000 
head, have succumbed to the combined agencies of cold and starvation. 
The pretence that shelter is unnecessary on the elevated plains of Col- 
orado and Wyoming is also exploded, large losses, especially of Texas 
cattle, having occurred during the winter. It is true that small herds, 
and in some cases large ones, have been sheltered in the canons and in 
the lee banks of streams, and wintered with little loss; but it is un- 
merciful and untrue, to assert that no provision for shelter is or will be 
necessary in lliose elevated pasture-grounds of the plains and Eocky 
Mountains. 

Horses. — Horses have suffered less than in some previous years. 
Cases of the various forms of disease reported have generally" been 
isolated. 

Lung-fever, — Horses have been comparatively free from this disease 
throughout the country. Several fatal cases are reported from Aroos- 
took County, Maine. The animals were affected with what at first 
appeared to be a violent cold, soon followed by prostration and. death. 
Franklin County, Vermont, reports two deaths from this cause. A 
few fatal cases are also reported from Chester County, Pennsylvania, 
and Upshur County, West Virginia. The correspondent for Queen 
Anne County, Maryland, in writing of this disease, says : ''Many horses 
die shortly after the attack, from want of timely and proper attention ; 
but when taken in time the disease will almost universally yield to 
proper treatment and careful diet.*' 

Pneumonia. — But few cases are reported. It was, however, the pre- 
vailing disease reported by the correspondent for Providence County, 
Khode Island ; and a few cases are heard fi oni in Queens County, jliTew 
York. 

Staggers is r-eported in Moore County, Korth Carolina 5 cases also 
occurred in Bladen and Craven Counties. In the latter county it at- 
tacked young animals chiefly, destroying at least 50 per cent, of those 
attacked. Losses are also reported from Fairfield County, South Caro- 
lina, supposed to have been caused by eating unsound corn, or that 



32 



AQJIICULTUBAL REPORT. 



which had been overflowed in low lauds. Wilkinson County, Georgia, 
reports some cases ; also Tuscaloosa County, Alabama ; Lee County, 
Mississippi; Cherokee County, Texas; Jackson County, Arkansas; 
Coffee and Lauderdale Counties, Tennessee. 

Glanders. — But few cases are mentioned. Several died in Litchfield 
County, Connecticut ; a few in Surry County, Yirginia, and Hillsborough 
County, Florida. It has prevailed in Winston County, Mississippi; 
Mercer County, West Yirginia, reports a few cases ; and Trinible County, 
Kentucky, /reports fifteen or twenty. 

Distemper, spoken of by many reporters as diphtheria, has existed, 
but doubtless the majority of cases so described were nothing more than 
those of ordinary distemper. The correspondent for Niagara County, 
New York, says the disease proved fatal at first, but after a little ex- 
perience was treated successfully. Cases are also reported from Luzerne 
County, Pennsylvania, where it is termed a "malignant distemper;'^ 
Buncombe County, North Carolina; Chesterfield County, South Caro- 
lina; Orange, Hillsborough, Manatee, and Santa Eosa Counties, Florida; 
Choctaw County, Alabama; in Yictoria, Austin, and Nueces Counties, 
Texas, many colts, and, in some cases, grown animals, have died; in 
Izard County, Arkansas ; Upshur County, West Yirginia ; Lewis County, 
Kentucky; Madison County, Indiana, and in Boone County, Illinois. 
Sonoma County, California, an ^'epizootic distemper" is spoken of; the 
cases yield readily to treatment. 

Farcy, — A few cases have occurred within a short time in Buckingham 
County, Yirginia. " The disease was originally introduced by the Army 
horses, in 18G5. Every case heard from in this county i3roved fatal, 
obstinately resisting all remedies.. Choctaw County, Alabama, reports 
a few cases. 

Cliarhon is reported only from Phillips County, Arkansas. The treat- 
ment adopted was to sear the afiected i)art with a hot iron and scarify 
the wound a few days afterward. 

Quinsy prevailed only in Baltimore County, Maryland, and, though 
not often fatal, interfered very much with farm-work last spring. 

Bots. — A few animals were attacked in Winston County, Mississippi, 
and Obion County, Tennessee. Cases of ''new'' or "unknown" diseases 
were reported, and some in which the symptoms are not given with 
sufQcient fullness for classification. The correspondent for Norfolk 
County, Massachusetts, stated that a "large number of horses belong- 
ing to the street-railroad comi)anies have been affected with a new dis- 
ease. It has proved fatal in several cases, and as yet no positive remedy 
has been discovered." In Litchfield Count^^, Connecticut, deaths re- 
sulted from a disease resembling farcy, or glanders. In Washington 
County, Pennsylvania, seven died of an affection resembling inflamma- 
tion of the intestines. The reporter for York County, Yirginia, says: 
"Nearly all the horses died on one farm from some unknown cause." 
In Wakulla County, Florida, many losses occurred, especially among 
mules. "On examination, the intestines were found to be filled with 
sand." In Crittenden County, Arkansas, buffalo gnats kill more than 
all the diseases. Huntingdon County, Indiana, reports numerous deaths 
from diseased lungs, throat, and head. The correspondent for Peoria 
County, Illinois, says: "A neighbor of mine raised Hungarian grass 
last year for hay; fed it to his horses during winter; one horse became 
entirely disabled, 'stiff;' the animal finally recovered." Several hordes 
died of a ]iew disease in Dickinson County, Kansas, the sy mptoms of 
vhich are as follows: "Cough, j^ellow matter 1-unniug from the nose, 
swelling of the throat, increasing weakness, and death. It is not dis- 
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tempe? or glanders; veterinary surgeons do not know what to do with 
it, nor what it is." 

_ Cattle, — Sjplenie (Texas) fever.-^A few cases of this noteworthy cli- 
matic disease were reported. The same distinctive features mark every 
outbreak. Kew evidences that its germ originates in the miasmatic or 
tide-water region, not only in Texas, hut in all the coast-lands from 
Texas to Virginia, accumulate yearly. Our correspondent fa Fluvanna 
County, Virginia, (north of the James Eiver, between Eichmond and 
Lynchburgh,) thus writes: 

There are some strange facts coDiiected witli the cattle-disease commou to the lower 
tide- water counties of Virginia, known commonly as murrain, bloody urine, or dis- 
temper, which may throw some light on the Spanish fever following in the track of 
Texan cattle. In certain districts of this State murrain has always prevailed in cer- 
tain seasons,, at tacking most frequently young and fat cattle of both sexes. It is well 
understood that if cows are removed from Upper Virginia to Richmond, or the lower 
counties, they are very apt to die the first year, whereas cattle brought from the 
lower counties up to Richmond escape. For this reason milch cows brought from Glou- 
cester and other lower counties are much preferred by Eichmond buyers ; yet in Glou- 
cester I have known seven cows out of ten to die of murrain in one fall. Again, 
throughout certain counties on the south side of the James River, extending to the 
North Carolina line, cattle are subject to murrain, while in other counties directly 
abreast of them, on the north side of the river, the disease is unknown, unless commu- 
nicated by cattle brought from the south side, that in some way infect them, while 
those from the south side keep well. There seems, then, to be some inherent taint in 
the constitution of cattle living in certain regions, which may be communicated by 
contact, and this, while in some cases traceable to climate, in others exists when we 
can discover no dilference in climate. A long acquaintance with Texan cattle intro- 
duced into Louisiana warrants the opinion that they neither die themselves of this 
disease, nor communicate it to the native herds in Louisiana. 

The fact that Texas cattle do not communicate the disease to Louis- 
iana stock is well known, and the reason is obvious, viz, both sections 
are miasmatic. The coast cattle do not communicate ^ilenic fever to 
other coast cattle, but to herds above tide-water. The fact is indispu- 
table that cattle of the tide-water counties of Virginia, the Carolinas, 
Georgia, Florida, and other States on the Gulf coast, do communicate 
a fatal disease to stock of higher elevations and more salubrious climate, 
and that this disease has very marked and distinguishing symptoms and 
peculiarities which are almost invariable. A correspondent in Murray 
County, Georgia, writes of a disease which he thinks, from post-mortem 
examination, presented "well-marked and clearly-defined cases of 
splenic fever.'^ He says it has broken out each summer, since 18C5, 
and continues until frost. He does not describe its attendant circum- 
stances and symptoms, or say whether its advent was heralded by the 
coming of coast cattle. It may, therefore, or may not, be the veritable 
splenic fever. Murray County lies in the northwest corner of the State, 
toward Chattanooga, and appears to have a climate in which the splenic 
contagion might take. In Gilmer, an adjoining county, are reported 

a few cases of Spanish (splenic) fever, among cattle brought from 
more southern latitudes." If the true splenic fever, this must be mis- 
reported, and must refer to native cattle, " among cattle brought from 
more southern latitudes." In Knox County, Tennessee, this disease 
prevailed mainly among milch cows exposed to contact with Texas cattle 
at a point where they were fed , in their passage to Virginia. Th e reporter 
for Lincoln County, Kentucky, states that in February, 1871, thirty- 
five Texas cattle were pastured with native stock. In July, the latter 
H)egan to sicken of Texas fever, and about twenty died. The Texans 
fattened and did well. In Logan County, Illinois, seventy-five Texas 
cattle were placed in pasture with two hundred natives, mostly three- 
year-old steersj thirty-four head- of the latter died of the fever. A drove 
3 A. 
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in Cass County lost seven that had contracted the disease by being 
shipped from Kansas in cars in which Texas cattle had been carried. 
In Scott County several deaths from "Spanish fever are reported. 
In Taney County, Missouri, twelve animals were attacked with splenic 
fever ; only one recovered. The disease has existed in Kansas more than 
elsewhere, on account of exposure to cattle from Texas. In the north- 
eastern part of Sedgwick County, where Texas cattle were pastured to 
the utmost capacity of the " range,'' many of the native cattle died. In 
other portions of the county, in which Texas cattle also ranged, the loss 
was small. Only native cattle were attacked, the improved breeds suf- 
fering most, and the scrubs least. In the southern part of Keosho, 
where Texas cattle were pastured, native cattle took the disease merely 
by crossing the track of the Texas. In Morris the loss by splenic fever 
was 25 per cent. ; some farmers lost all their native stock. The loss in 
Marion is estimated at 100 per cent. . The loss in Lyons is placed .at 5 
per cent. ; in Montgomery, 10 per cent,, but no case occurred among 
cattle in inclosures ; in Allen one hundred head ; in Labette, where the 
stringent law against the movement of Texas cattle was evaded by 
driving across the border at night, many cattle in the vicinity of their 
trail were attacked, and three-fourths of the number died. In Dickin- 
son and Washington several cases occurred. A drove of Tex-ans passed 
through the southeastern part of Woodson in August, and in about two 
weeks the disease broke out among the native cattle with fatal effect. 
The following is an account of the breaking otlt of this disease in a high 
latitude: • 

Fort Eandallf Todd County, Dakota,— outbreak of "splenic or periodic fever" 
among beef-cattle, (about .two hundred head,) at this post, commenced in May, 1871, 
when ten deaths occurred ; in June, six ; in July, ten ; in August, twenty- two ; and in 
September, three. .The epidemic reached its acme about the middle of July. The total 
number of deaths, in two hundred head of cattle, was fifty-one. Mode of invasion, 
rapidity of course of disease, and death occurring at an early period, together with 
^post-mortem appearances, prove conclusively that it was " splenic fever," the affection 
described by Professor John Gamgee, in report of the Agricultural Department. It is 
highly probable that the cattle'arriving here in two different lots have had the disease 
communicated to them by passing over, or having been herded in, sections of country 
X>reviously traveled over by droves of Texas cattle en route to supply the various Indian 
agencies along the Missouri River. 

The disease is reported by correspondents in Benton, Prairie, and 
Independ^ce Counties, Arkansas. 

Independence County j Arkansas. — Spanish fever has not been seen fox three years past — 
that is, since the law was passed prohibiting the passage of Texas cattle through the 
State — until last June, when five wagons from Texas, drawn by twenty yoke of oxen, 
passed northward on one of our principal roads, camping a day or two in a place, and 
their cattle allowed to graze near the road ; and, strange as it may seem, fever attacked 
our own cattle at each of these camping places within this county, and probably one 
hundred of these cases proved fatal. Those in pastures, having no access to these places, 
were not attacked. The infection seemed to lose its influence in about thirty days after 
the passage of the Texas oxen. I am not able to give the actual loss in this county at 
that time. It was probably between one hundred and one hundred and fifty head. 

Several cases are reported in liTemaha, Nebraska ; and heavy losses 
in Santa Clara, California, are imputed to splenic fever, but the facts 
are not sufficient to identify thB disease. 

Pleiiro-j)neumonia. — A dozen cases of this disease have occurred in 
Ocean County, New Jersey. It was treated by bleeding, blistering, the 
use of carbolic acid about the stalls, of aperients, and diaphoretics. !» 
Burlington County the county agricultural society, at its annual meet- 
ing, appointed a committee to urge the State legislature to devise 
measures for the extermination of the disease, which bad a foot-hold in 
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that vicinity. In the northern part of the county three cows and a bull, 
in a herd of twelve, were attacked in September, and died. No cattle 
had been introduced into the herd for a year pren^ious. Two other herds 
in the same locality were attacked in December and suffered till March, 
with a loss of eight head. One calf died at six weeks old, although the 
mother showed no signs of the disease. Not a single animal recovered 
which showed positive symptoms of the disease. On fifteen farms in 
Camden the aggregate loss from this disease is placed at one hundred 
and twenty head. Pleuro pneumonia has prevailed to considerable 
extent in Baltimore County, Maryland, principally in the vicinity of 
Baltimore City, the heaviest losses generally occurring where the cows 
were kept in close, filthy stables. Experience has shown that cleanliness 
and thorough ventilation have great effect in checking the disease. 
There are still some cases, and it is proposed, if it does not soon abate, 
to try inoculation, which is claimed to be safe and reliable. It has also 
prevailed to some extent on several farms near Chadd's Ford, Pennsyl- 
vania, witli a few isolated cases in other parts of the county. 

Abortion has not been so prevalent as to be especially referred to, 
except in Oneida County, New York, where 5 per cent, of the calves 
were lost, occurring mostly where the cows were weakened by being 
milked late in the winter ; in Otsego, where a few cases occurred ; in 
Chenango, many cases, the loss to the farmer in each beifig from $15 to 
$25 ; in Litchfield, Connecticut 5 in Essex and Sussex, New Jersey. In 
Mercer, Pennsylvania, a fever and inflammation of the womb has pre- 
vailed among cows soon after calving, which has generally proved fatal 
unless prompt attention is given. 

Blaelc-Leg^^ is reported in many places in different portions of the 
country. No remedy is reported as efficient. In Coryell, Texas, many 
deaths of cattle were caused by the "heel-fly,'^ which resembles the Ibot- 
fly, and is a great annoyance, driving the cattle into the water and into 
the thickets where they cannot graze. It appeared about January 1. 

Various diseases. — Our correspondent in Kent, Michigan, thus describes 
a prevalent disease: 

A cattle-disease commenced last fall east of Ionia, extending on the north of Grand 
River, westward to Plainfield, and thence south over a belt of country. It attacked 
cattle of all ages and conditions, but especially young cows. It affected the fourth 
stomach, duodenum, liver, gall, bladder, and circulating system. The pathology of 
the disease showed, upon dissection, a putredinous formation, and a discharge oi bil© 
into the duodenum from the pale ash-colored, macerated liver. The predisposing 
causes of the disease are various. The diseased bile from the liver is evidently the 

■ reason of the putrid contents of the duodenum, but whether this springs from smut 
on com is another question. A cow which sickened and died within an hour had been 
fed daily for two years with a pailful of kitchen swil] and two pailfuls of bran, with 
such coarse food as she could pick up from various dung-hills. The course of the 
disease is rapid, generally from half an hour to two hours. The animals are uneasy, 
stepping about, striking their hind legs against the abdomen, lying uneasily upon the 
ground, groaning, fee Die pulsation of arteries, heart-action reduced, breathing some- 
what quickened, the mucous coat of the mouth and eyes looks pale and bluish, pauuch 
mostly full of food, but not distended with gas, nose and extremities cold. A post-mortem 
examination shows that muscular and nervous systems are in a normal condition, and 
that all the organs within the thoracic and abdominal cavities are healthy, except the 

'liver, the gaU-bladder, th^ duodenum, and the pyloric portion of the abdomasum, 
which shows no signs of congestion or inflammation, but is bloodless and colorless. 
The serous coating is of a pale-bluish hue; the muscular coat of the duodenum a 
darker hue ; the softened mucous coat of a darker violet. The gruel-like contents of 
the duodenum, from the point where the biliary and pancreatic ducts discharge their 
fluids into it, are of a pale or greenish-black color, diffusing an intensely pei;etrating 
foul smell. The coating of the liver is of a pale-tan color, and its substance soft. 
The gall-bladder is of a pale green. The mesentery, stomachs, and digestive canal 
on eithei side, from the pyloric portion of the abdomasum and duodenum, are 
bloodless and pale. The blood is black, insuflficient in fibrine. These facts all indicate 
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that the disease consists of a peculiar disorder of the liver, caused by a diseased state of 
the blood; the bile secreted from the same in turn disorders the digestive function and 
produces an unhealthy gastric juice. No treatment has been found effective. To a cer- 
tain degree the disease may be prevented by avoiding all smutty, rusty, musty, or over- 
ripened corn, and by feeding roots always seasoned with a little salt, with an abun- 
dance but not an overplus of pure, clear water. 

In Bedford, Tennessee, several deaths are attributed to the same 
cause. In Washington, Kansas, disease, attributed to eating smutty 
stalks, has been fatal in few cases. 

Our correspondent in Orange County, Florida, refers to the preva- 
lence of salt-sick," attributing it to the deficiency of phosphates in 
the grass. A similar report comes from Levy County, Florida. Cattle 
began to look badly in September, after the wet season and high water 
of August, and nearly one-third have since died. 

"Black-tongue" has been very fatal in Suwanee, Florida, destroying 
from one-tenth to one-half of several herds, while others were entirely 
exempt. ''The throat swells at the root of the tongue, as in horse-dis- 
temper, and prevents the animal from eating.'' The same disease has 
prevailed in Worth County, Georgia, where the loss has been greater than 
the natural increase. '• The symptoms are stifihess in the legs, turning 
around and staggering, slavering, tongue black and coated, unable to 
eat." 

The following extract^ from correspondence give accounts of several 
nameless, misnamed, or unknown diseases : 

James Cityj Virginia. — Several co^s have been singularly afTected this winter : two 
milch cows with weakness of loins and partial loss of use of hind legs, and one with 
inflammation of eyes, bordering on blindness. These animals appeared well in other 
respects, and had good appetites. They improved on a change of food from corn to 
rutabagas. 

LunenhurgUj Virginia. — Apost-mortem examination was made upon some cattle lost last 
summer from a disease called " distemper." It was found that the first stomach was 
highly inflamed, and contained considerable quantities of old-field grass, called 
"broom," (embracing three distinct species of Andropogon,) in an undigested state and 
compacted into hard wads. If these cases w^ere really distemper, the examination 
showed the immediate cause of death, but did not make it clear whether the digestive 
organs were deranged, or the substance entirely indigestible. 

Stokes, North Carolina, — A fever caUed distemper or murrain has carried off many 
cattle — two-thirds of all attacked — although many farmers profess to be able to cure 
it. Costiveness and discharge of bloody water usually are symptoms. I have used 
with success, for many years, as a preventive, a mixture of equal parts of lime and salt 
placed where the animals had free access to it. 

Kendallj Texas. — During last December twenty-six head of cattle died upon three 
farms from a disease supposed at the time to be hydrophobia. The symptoms were 
distended nostrils, wild and glassy appearance in the eye, and frothing at the mouth. . 

Fayette, Tennessee. — Considerable loss from what was called murrain. It commenced 
during the drought of last fall, and is believed to have been caused by the grass be- 
coming too dry to digest properly, and a plentiful supply of water not accessible. The 
consequence, obstruction, followed by death. There have been no cases where farmers 
have been careful to keep their cattle loose in the bowels; no remedy where the 
disease once got a firm hold. 

Henville, Minnesota. — Considerable mortality from drinking bad, stagnant water. A 
mixture of six parts salt, two parts sulphur, and one of saltpeter, has been found 
valuable. 

Meeker J Minnesota. — During some seasons past considerable numbers of cattle have 
had swellings on the lower jaw, breaking out into thick, ropy discharges for severaU 
months. Several deaths have occurred. No name nor cure for this disease has been 
found. 

From Mr. Eoger Conant wo have the printed report of a committee 
appointed to investigate the causes of a new disease which has been 
prevailing to a considerable extent among the cattle in the vicinity of 
Santa Cruz, Santa Cruz County, California. From this report we learn 
that the first symptom of the disease is a desire to rub some part' of 
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the body, usually the nose, ear, jaw, leg, or side. The animal uses its 
feet, or any convenient object, such as a tree, fence, or post, to rub 
against. The itching seems allayed somewhat by the friction^ but soon 
returns with increased violence, until the hair and skin are quite rubbed 
and torn off. The parts swell and fill with a serous fluid, as the disease 
advances. The animal becomes frantic, and dies, apparently from ex- 
haustion, from eight to twenty-four, hours after the first symptoms have 
shown themselves. Sometimes they bloat before death. But little de- 
rangement of the secretions is noticeable. There is no fever, and the 
circulation at first is normal, becoming weaker and more rapid toward 
the last. Several post-mortem examinations of cattle dying of this dis- 
ease were without satisfactory results, as each case seemed to present 
different features. 

Sheep. — This class of animals, so liable to disease, have been exempt 
from prevalent disorders to a far greater degree than for several years 
past. When of little value they die off by thousands ; as they appre- 
ciate in the market, disease disappears. 

Foot-rot is still found in a few flocks, but its virulence has generally 
disappeared as obstinate cases have been culled out, and medication 
and cleanliness have been brought into requisition. In places where it 
was almost universally prevalent two years ago, it is now scarcely 
found. It usually yielded readily to applications of white vitriol or a 
weak solution of corrosive subliniate, in the mild form in which it has 
appeared during the past year. It has had a slight foo1>hold in most of 
the counties of the Middle States, and has in Yates County, New York, 
affected 75 per cent, of the flocks 5 it has been somewhat troublesome in 
several of the central counties of Kew Jersey 5 in Washington, Penn- 
sylvania, it was confined to merinoesj in Galveston 'County , Texas, losses 
from this cause amounted to 10 per cent, f it has had slight existence 
in the Southern States, with the exception of Texas ; in Medina County, 
Ohio, half the sheep have been affected ; in Martin, Indiana, a loss of 
20 per cent, is reported ; and its occasional prevalence is reported in all 
the prairie States east of the Missouri Eiver. 

Scab. — ^This disease does not appear to have been prevalent, except in 
Texas, and in portions of Missouri, though a few cases are reported in 
Massachusetts, IiTew York, Illinois, and otljer States. 

Rot — The reports of rot are not always accompanied with statements 
of symptoms showing the characteristics of the disease. From several 
of the Southern. States rot" is reported. In Clackamas County, Ore- 
gon, severe losses resulted from what is locally designated leech in the 
liver,'- the liver being infested with parasites. 

Various other diseases api^ear in isolated cases, of which grub in the 
head '' was most common. A disease in Barton County, Missouri, car- 
ried off a large proportion, scarcely five hundred being left, though 
large flocks have since been brought in. Losses were reported in the 
South from eating acorns. In Houston, Minnesota, a skin-disease com- 
mences with a few pimples under the fore-leg where no wool grows, 
which extend rapidly, the skin becoming raw over the uncovered por- 
tions of the body, the ulcers emitting a bad odor. 

Swine. — The mortality of swine is quite too common to report in de- 
tail. The losses by what is called ^'hog-cholera,'' which is practically 
any prevalent fatal disease, are most common in the West and South, 
ranging from 5 to 50 per cent, of the entire number in any county 5 and 
in severely infected districts, smaller than counties, a loss of from 60 to 
75 per cent, is not an unfrequent record. A distiller in Switzerland 
County, Indiana, lost hogs valued at $10,000. It is generally reported 
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that hogs in confinement are the ones attacked, and instances of recovery 
have occurred when they are allowed free range. It is frequently stated 
that these losses are a great discouragement to swine-raising. The 
business has been nearly broken up by this cause in Jefferson County, 
Tennessee, the stock of hogs being less than five thousand, while the 
numbers some years ago reached seventy thousand. In many places the 
loss of young pigs reaches 20 to 30 per cent. 5 in other instances the 
greatest mortality is among swine of fifty to que hundred pound? ; while 
in others, still, fat hogs are swept off in great numbers. The usual list 
of remedies is given, which comprises in substance the entire inventory 
of an apothecary shop. Prevention is what is wanted ; and it must be 
sought in a better knowledge of the conditions of health, and greater 
care to secure it. " - 

PRICES OP FARM- ANIMALS. 

In February of each year from 1866 to 1872, and in January of the 
present year, an investigation of the current home prices of farm-animals 
has been made through the statistical correspondents of this division, 
whose estimates Jiave been prepared with the assistance of county 
assessors and farmers of reliable judgment. They are not based upon 
valuation for purposes of taxation, (which valuation is notoriously an 
under-valuation, representing one-third, one-half, or possibly two-thirds 
of the real value,) but are founded uJ)on the actual cash value in the 
transactions of local markets. A study of these returns, and of their 
fair expression in an average for each State, with the local circumstances 
calculated to affect values, will satisfy the candid statistical inquirer 
that they furnish internal evidence of substantial correctness, at least far 
more reliable than any returns of assessors- valuations, which would 
require a different interpretation in each of the several States. 

During this period the prices of horses ruled highest in February, 
1869. Mules were also highest at the same period, but somewhat higher 
in the beginning of 1870, at the time when plowing commenced for the 
great crop of cotton of that year. "Oxen and other catties" were at 
their maximum in 1869, and cows averaged $39.11 at the same date, but 
were held at $39.12 in the beginning of 1870, when cows were in special 
demand for the extension of cheese-making, though the average for other 
cattle was that year reduced to $22.54. Sheep, in their decline from war 
prices, reached their lowest average, $2,17, in February, 1869, showing a 
small increase in 1870, a jump from $2.32 to $2.80 between 1871 and 1872, 
andafurtherincreasein January, 1873, to $2.96. The following table gives 
the averages obtained by dividing the aggregate valuation of each class 
by the total number, the date referring to the time of the investigation — 
February of each year to 1872, inclusive, and January of 1873 : 





1873. 


1872. 


1871. 


18- 


0. 


13C9. 


1868. 




$74 3G 


$73 37 


$78 51 


$81 


38 


$84 10 


$75 16 




95 24 


94 82 


101 52 


109 


01 


106 74 


77 61 




20 06 


19 61 


22 81 


22 


54* 


25 12 


20 86 




29 62 


31 97 


37 33 


. 39 


12 


39 11 


36 78 




2 96 


2 80 


2 32 


2 


28 


2 17 


2 52 




4 09 


4 36 


6 19 


6 


99 


6 26 


4 55 



The period of maximum value of swine wa^ that following the small 
corn-crop of 1869, when the average home value of corn in Illinois was 
57 cents, it having been but 43 the previous year, and 35 in the January 
following. ^ 
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Horses.— A decline in horses during 1871 was reported in nearly all 
the States. Texas was mentioned as an exception. The reduction was 
less marked in the Western than in the Eastern States. The investiga- 
tion of January, 1873, shows that the advance is still progressing in 
Texas; that higher prices rule in several of the Southern States; that 
in the central or interior States there has been no material change in 
values during 1872. 

The highest prices returned are those of l^ew Jersey; the lowest, 
those of Texas. The average price of all horses, of all ages, in New 
Jersey is estimated at $127.21, $108.26 in Massachusetts, $104.80 in 
Georgia, $102.58 in Kew York, $100.82 in South Carolina, $100.79 in 
Louisiana, $100.30 in Ehode Island. In all other States it is less than 
$100, running down to $37.41 in Texas, where are bred large numbers 
of mustang or Mexican horses. Year after year the due proportion 
betweenthe rates of differenti sections and those named for the various 
ages of animals is mentioned in the returns, with only such changes 
as are attributable to assigned or manifest causes, affording evidence in 
these local estimates of their approximate correctness. 

In Maine prices of horses have shared in .the general appreciation of 
values of domestic animals from the returns of comparative abundance 
of feeding-material. In Massachusetts and New Jersey, where prices 
have ruled high, the late returns indicate a smaller average than last 
year; and in New York and Pennsylvania the average is somewhat 
higher than was returned last year. The comparison in New York is as 
follows : 



Date. 


One year. 


Two years. 


Three years. 


. Over three 
years. 




$40 49 
43 00 


$87 41 
69 50 


$94 58 
99 00 


$130 58 
135 00 


A small decline appears in Delaware arid Maryland. A slight advance 
is shown in Virginia, and, in horses of full age, in North Carolina. 
The rate for horses of three years and upward in Georgia has advanced 
from $113.29 to $123 ; in Mississippi, from $110 to $111.21 ; and in Texas 
the comparison is as follows : 


Bate. 


One year. 


Two years. 


Tlireo years. 


Over three 
years. 




$12 43 
15 32 


.$13 72 
22 48 


■$30 OS 
;J2 92 


$46 23 
51 29 


A slight advance is seen in Arkansas, and a decline in Tennessee from 
$105.27 to $101.20; from $93.15 to $88.25 in West Yirglnia ; and from 
$89.67 to $87.66 in Kentucky. TUe change is slight in Ohio, Indiana, 
and Illinois. Former high rates in Michigan are not fully sustained. 
Young stock in Minnesota shows little change, while prices of full-grown 
animals have advanced ; an increase is also made in Wisconsin . A slight 
tendency to retrograde is seen in Iowa : 


Bate. 


One year. 


Two years. 


Three years. 


Over three 
years. 


• 


$27 27 
27 91 


$41 35 
42 50 


$59 47 
61 73 


$?5 02 
83 00 



The highest class in Missouri has declined from $74.15 t6 $72.35 ; in 
Kansas from $84.26 to $76.69. In Nebraska the prices of young horses 
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sympatliize witk the prevalent loV rates of farm products, but full- 
grown horses, in great demand for service in enlarging the cultivated 
area, bring higher prices than last year. Horses afc also higher in 
California and Oregon. 

A comparison with last year, in the States named, for horses of the 
several ages, will show substantially the differing rates and recent 
changes in various sections of the country. The rise in Kew Jersey 
shows that depreciation is not uniform in the JSTorthern Atlantic States : 





1873. 


1872.- 


states. 


rt 


ears. 


years. 


years. 




§ 


years. 


years. 


three 
ars. 










o 










o 
o 


o 






o 
a 


O 








(X> 

a 


1 




> 






O 


B 








O 


H 


H 


O 






$48 12 


$79 50 


$112 10 ' 


$147 


50 


$52 30 


$82 30 


$116 53 


$148 


57 




40 90 


64 50 


90 75 


123 


00 


38 70 


01 41 


87 30 


113 


29 


Ohio 


34 39 


53 89 


77 00 


104 


45 


33 42 


51 82 


76 86 


102 


28 




33 00 


48 59 


62 80 


87 


66 


33 39 


49 19 


68 00 


89 


67 




28 50 


42 06 


61 64 


88 


56 


28 43 


41 83 


59 90 


88 


26 


Texas 


15 32 


22 48 


32 92 


51 


29 


12 43 


18 72 


30 08 


46 


23 



Mules. — The prices of working-mules have advanced throughout the 
Middle and Southern States, except that the high rates in New Jersey 
are not sustained, though the average is still higher than in any other 
State. The average in Texas has advanced from $67.60 to $75.73. 
Growing mules in Kentucky are held at an advance, while the rate for 
full-grown is unchanged, at $112.15. A slight advance is seen in Indi- 
ana, Illinois, and Minnesota, and a small decline in Wisconsin, Iowa, 
Missouri, and Kansas. The stock of Nebraska is inadequate to the 
wants of agriculture, and commands advanced rates. 

Milch cows. — It was stated, a year ago, that the prices of neat stock 
were lower than for seven years, except in Texas, where appreciation 
is resulting from the heavy drain upon the stock-reserves by drovers, 
until the present year, the rates for which are declining. In 1869 the 
prices of cows attained their highest limit, since which date the tend- 
ency has been downward. There has been an arrest in this movement 
in somis portions of the country. In Maine, New Hampshire, and Ver- 
mont, particularly in the first-named State, where cattle were sacrificed 
last season on account of the partial failure of the hay crop, prices 
have rallied with the increase of forage. There has been an upward 
tendency in this kind of stock in the cotton States, which keeps pace 
wit^ the movements toward improvement in quality and enlargement 
of the dairy interest. A few examples will show the direction and ex- 
tent of these changes during the past eight years: 



states. 


1873. 


18' 


"2. 


1871. 


1870. 


1869. 


1868. 


1867.. 


1866. ' 




m 16 


$39 


87 


^59 16 


$57 00 


$67 50 


$67 11 


$59 80 


$62 00 




34 00 


39 


53 


48 51 


54 11 


54 14 


52 54 


57 22 


54 14 




35 50 


39 


16 


46 67 


46 83 


47 11 


44 94 


47 36 


51 18 


Ohio 


32 18 


37 


36 


45 09 


44 77 


43 00 


43 07 


44 94 


47 33 




33 32 


3C 


80 


41 15 


42 94 


44 62 


42 30 


47 27 


43 52 




30 45 


33 


77 


37 68 


37 02 


38 11 


36 62 


35 90 


34 84 




28 10 


28 


49 


34 31 


34 91 


30 13 


31 10 


31 35 


30 12 




23 26 


25 


85 


31 92 


32 32 


31 21 


29 04 


29 80 


32 87 




28 94 


30 


77 


38 46 


37 42 


30 67 


29 88 


32 11 


27 94 


Tennessee 


21 54 


22 


83 


23 57 


29 Of 


28 04 


25 08 


27 88 






21 93 


20 


81 


21 61 


22 48 


22 36 


21 06 


21 64 






13 50 


14 


12 


12 83 


10 07 


9 12 


10 29 


11 20 
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Oxen and other cattle. — This class includes all neat stock except 
milch cows. There was a considerable decline, in some sections quite 
marked, in 1870, partly as a result of the general retrograde from the war 
prices of precediijg years, and partly from the local scarcity of feed. It was 
less in the South, where rates have ruled low, the breed inferior, and 
the need of more and better stock is more and more realized. In the 
West generally prices were lower, except in Wisconsin and Iowa, where 
cattle are taking their proper place in the farm economy as exclusive 
wheat-culture becomes unprofitable. It is gratifying to be able to state 
that the bottom has been reached, according to the hopeful assurance 
of the last annual report, and that the prices of farm-stock have not 
continued "to suffer a greater depreciation than that which affects 
other branches of productive industry." Cattle in Maine are held at 
advanced rates, from the reason assigned for increase in prices of other 
stock ; and an advance appears, also, in New Hampshire, Vermont, 
Massachusetts, and Ehode Island. No material change of rates is 
apparent in New York. In New Jersey prices have declined, and also 
slightly in Pennsylvania. In Delaware, Maryland, Georgia, Alabama, 
and Florida, some advance is noted, while in Virginia and South Caro- 
lina rates are substantially unchanged, and in North Carolina not fully 
sustained. The Texas rates are slightly declining, as follows : 



Date. 


One year. 


Two years. 


Tliree years. 


Over three 
years. 


February, 1873 


$3 10 
3 00 


$4 86 
4 42 


|J8 07 
7 56 


$12 r;2 
11 54 



So in Arkansas ; whilq in Louisiana and Tennessee there is no mate- 
rial change. The price of cattle three years old and upward has de- 
clined in Kentucky from $39.41 to $37.54,- in Ohio, from $45.16 to $42.43 ; 
in Michigan, from $46,18 to $46 5 in Wisconsin, from $42.38 to $37.08 ; 
in Minnesota, from $38.46 to $36.77. An advance appears in Indiana 
from $36.53 to $39.06 ; in Illinois, from $36.40 to $38.83 5 in Iowa, from 
$36.16 to $38.83; in Missouri, from $29.72 to $30.15. The younger cat- 
tle command a proportionate increase in these States. A comparison of 
prices (of three years old and upward) in these States is as. follows : 



Date. 


Kentucky. 


Ohio. 


Michigan. 


Indiana. 


Illinois. 


Iowa. 


Kansas. 


1872 


$39 71 
37 54 


$45 16 
42 43 


$46 18 
46 00 


$36 53 
39 06 


$36 40 
38 66 


$36 10 
38 83 


$31 42 
31 13 


1873 , 





Taking all the States together, the prices of cattle of all grades are 
well sustained amid the despondency arising from the low rates of many 
other productions of the farm. The average for cattle of all ages, in all 
the States, as found by dividing the grand aggregate of values of 
"oxen and other cattle'^ by the total numbers in the country, was in 
January, 1873, $20.06, instead of $19.61 in the previous annual investi- 
gation. 

The fluctuations of the past few years, and especially the great re- 
duction in prices from the highest rates obtained since 1866, the first 
year in which these returns were made for the entire country, will be 
seen from an examination of the following table, which includes princi- 
pal States of each section, and gives the prices of cattle of three years 
old and upward : 
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Oxon nntl other cattle over three 
3' ears old. 


1873. 


1872. 


1871. 


1870. 


1869. 


1868. 


1867. 


1866. 


Xew Tori: 


$52 00 
27 GO 
17 55 
11 54 
21 00 
42 43 
38 GG 

30 77 

31 1.5 


|50 70 
27 96 
16 15 
12 52 
21 38 
45 Ifi 
36 40 
38 46 
31 42 


$64 57 
35 51 
17 08 
11 78 
23 50 
53 15 

43 00 
39 58 

44 07 


|7l -72 

33 34 
19 00 
9 85 
26 84 
52 37 
41 54 
47 06 
46 GO 


$72 94 
33 14 
22 80 
8 94 
26 90 
52 64 
46 68 
46 64 
40 10 


$71 54 
32 64 
18 6U 
8 56 
21 06 
51 50 
42 07 
51 50 
37 08 


$68 57 
29 00 
17 16 
9 46 
24 44 

51 03 
40 19 

52 68 
38 40 


$68 90 
















54 00 
36 82 
50 34 
42 58 



Sheep. — A continued advance in the price of sheep is reported, almost 
without exception, although it is small in some of the States. The 
lowest average is $1.75, in Korth Carolina and Georgia, and the highest 
is $5.75, in Ehode Island. The comparison (for sheep one year old) in 
the following States is thus stated : 



Year. 


Kentucky. 


Ohio. 


Michigan. 


InfUana. 


Illinois. 


Iowa. 


Missouri. 


Katisas. 


1872 


$2 84 


$2 37 


$3 14 


$2 76 


$2 no 


$12 83 


^2 14 


$2 56 


1873 


3 13 


3 32 


3 17 


3 06 


3 GO 


2 70 


2 22 


2 72 



Swine. — The decline in the value of hogs is very marked, as will be 
seen from a comparison of our returns for the i)ast four years in the 
principal j)ork-i3roducing States. Something of the difference noted in 
the average prices of the different States is due to degrees of improve- 
ment in quality, and difference in average weight, relative amount of 
feed, care, &c. 





1872. 


1871. 




1870, 






1309. 
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states. 


yea 


ear. 






ear. 








ri 




car. 








tH 








j 
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1-1 




CU 




4^ 
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o 




u 










a 










a 
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O 






o 






& 


(5 
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Kentucky 


$2 55 






65 


i$8 30 


u 


26 ! 


$10 88 


$4 


46 


SlO 35 


Ohio 


3 93 


9 07 


. 6 


20 


12 97 


6 


95 ^ 


16 76 


6 


33 


15 53 


Michigan 


3 rA 


8 no 


5 


39 


13 34 




27 * 


12 97 




29 


12 40 




2 98 


6 79 




72 


10 01 




09 1 


12 37 


4 


91 


11 ,56 


Illinois 


3 78 


7 48 


t 


79 


12 71 


G 


32 j 


13 65 


G 


15 


15 23 


Wisconsliv 


3 51 


7 14 


6 


28 


12 91 


6 


41 1 


14 .35 




35 


13 45 


Minnesota 


4 04 


8 64 




05 


11 29 


5 


78 i 


12 13 


5 


54 


12 91 




3 71 


7 94 




28 


12 79 


6 


47 


14 90 


G 


02 


14 41 




2 18 


4 73 




37 


7 28 


3 


53 


8 60 


2 


70" 


7 03 




4 27 


9 25 


G 


93 


14 73 


5 


16 i 

1 


12 73 


4 


95 


13 46 



Table showing the estimated total numher and total vahie of each kind of live stocky and the average jmce in January j 1873. 



States. 



Maine 

New Hampshire. 

Vermont 

Maesacliusetts... 
Khode Island — 

Connecticut 

New York 

New Jersey 

Pennsylvania — 

Delaware 

Maryland.. 

Virginia...., 

North Carolina . . 
South Carolina . . 

Georgia 

Ploriaa 

Alabama 

Mississippi 

Louisiana 

Texas . , 

Arkansas , 

Tennessee 

"West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

"Wisconsin 

Minnesota 

Iowa 

l^Iissouri 

Kansas , 

Nebraska 

California 

Oregon , 

Nevada.- , 

The Territories . . 



Total 

Grand average of prices . 



Number. 



78,000 

47,500 

71,000 
101, 800 

14, 700 

50, 300 
659, 300 
115, 700 
546, 100 

20, 000 
104, 500 
185, 600' 
131, 800 

55, 300 
117, 300 

16, 800 
107, 700 

87, 500 

75, 000 
G72, 300 
160, 900 
294, 100 
103, GOO 
343, 900 
738, GOO 
.282, 70O 
669, 600 
I, 049, 400 
335, 300 
142, 300 
634, 400 
527i 200 
198, 900 

47, 700 
250, 000 

80, 800 
9, 870 

95, 000 



9, 222, 470 



Average 
price. 



$89 61 
87 01 
93 29 
108 26 
100 30 
98 89 
102 58 
127 21 
102 46 
90 41 
■ 88 91 
81 57 
90 13 
100 82 
104 80 
95 99 

92 22 

93 85 
100 79 

37 4i 

78 38 

79 88 
GG SO 
67 88 
79 76 

50 40 
67 78 
66 31 

77 66 

78 82 
63 85 

51 49 
53 10 
73 14 
44 15 
50 73 
47 50 

52 00 



Value. 



$6. 989, 580 
4, 132, 975 
6, 623, 590 
11, 020, 868 
1, 474, 410 
4, 974, 167 
67, 630, 994 
14, 718, 197 
55, 953, 406 
1, 808, 200 
. 9, 291, 095 
15, 139, 392 

11, 879, 134 
5, 575, 340 

12, 293, 040 
1, 612, 632 
9, 932, 094 
8, 211, 875 
7, 559, 250 

25, 150, 743 

12, 611, 342 
23. 492,-708 

C; 930, 840 
23, 343, 932 
58, 910, 736 
22, 729, 080 
45, 385, 488 
69,585,714 
26, 039, 398 
11,216, 086 
40, 506, 440 
27, 145, 528 
10, 561,590 

3, 488, 778 
11, 037, 500 

4,098,984 
468, 825 

4, 940, 000 



Number. 



19, 100 
14,900 
24, 900 
4, 000 
10, 900 
29, 400 
47, 500 
45,200 
92, 700 
10, 400 

103, 600 
99, 100 
76, 200 
92, 200 
82, 800 

100, 200 
2, 300 
84, 500 
22, 600 

4, 000 

35, GOO 
98, 800 

5, COO 
3,000 

36, 400 
89, 200 

n, 400 

4,100 
25, 000 
4. 000 

i;ooo 

24, 000 



684, 463, 957 



1, 310', 000 



Average 
price. 



$130 06 
144 81 
128 32 
115 31 
124 62 
109 30 
112 02 

112 25 

126 59 

127 05 

102 08 

113 81 
121 59 

56 50 
94 88 
93 27 
84 27 

77 98 
82 37 
90 83 
72 58 

78 73 
100 86 

88 73 
72 93 
70 96 
68 07 

103 89 
71.06 
50 49 
65 00 
84 50 



Value. 



$2, 484, 146 
2, 157, 669 
3, 195, 168 
461, 240 
1,358, 358 
3, 213, 420 
5, 320, 950 
5, 073, 700 

11, 734, 893 
1, 321, 320 

10, 575, 488 

11,278, 571 
9, 265, 158 

5, 209, 300 
7, 856, 064 
9, 345, 654 

193, 821 

6, 589, 310 

1, 861, 562 
363, 320 

2, 583, 843 

7, 778, 524 
504, 300 
260, 190 

2, 054, 652 
6, 329, 632 
1, 184, 418 
425, 949 

1, 776, 500 
201, 900 

65, 000 

2, 023, 000 



124, 053, 085 



OXEN AND OTHEIl CATTLE. 



Number. 



165, 100 
118, 100 
130, 700 
121, 400 

1^, 900 
111, 200 
704, 800 

84, 800 
715, 500 

33, 400 
125, 600 
405, 700 
316, 500 
179, 600 
401, 300 
383, 600 
344. 500 
336, 600 
181,200 
2, 842, 200 
251, GOO 
351, 600 
235, 500 
381, 300 
901, 000 
463, 5C0 
765, 000 
1, 2G0, 900 
440, 400 
2G9, 300 
820, 000 
782, 900 
41)7, 000 

73, 260 
4 12, 200 
116, 700 

40. 000 
G20, COO 



16, 411 800 



Average 
price. 



$38 64 
38 41 

38 62 

39 86 
52 72 

40 66 
34 05 

32 43 
30 13 
28 84 

23 66 
16 87 

9 81 
13 93 

10 99 
8 93 

13 07 
12 70 

12 33 
7 51 

11 77 

13 67 

24 66 

24 02 

27 71 

28 27 

33 98 
23 89 
23 63 

21 44 
23 41 

18 30 
20 46 

25 14 

22 71 

19 43 

23 00 
22 50 



Value. 



$7, 152, 264 

4, 536, 221 

5, 047, 634 
4, 639, 004 

890, 968 
4, 521, 392 

23, 998, 440 
2, 750, 064 

21, 558, 015 
963, 256 
2, 971, 696 

6, 844, 159 
3, 104, 865 

2, 501, 828 
4, 410. 287 

3, 425, 548 

4, 502, 615 
4, 274, 820 
2, 243, 256 

21, 344, 922 
2, 961, 332 

4, eOG, 372 

5, 807, 430 
9, 230, 880 

24, 9G6, 710 
13, 103, 145 
18, 344, 700 
30, 122, 901 
iO, 406, 652 

5, 773, 792 
19, 196, 200 
14, 327, 070 

9, 350, 220 

1, 840, 248 
10, 042, 362 

2, 2G7, 481 
920, 000 

13, 950, 000 



3-20, 29^5, 755 
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Table showing the estimated total numler and total value of each kind of live stock, and the average price in January, 1873— Continued. 



States. 



Maine 

New nampsliire. , 

Vermont , 

Massachusetts .., 

Khode Island 

Connecticut 

New York , 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina . . . 
South Carolina . . . 
Georgia , 



riorida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee , 

West Virginia. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

AVisconsin , 

Minnesota 

Inwa 

Missouri 

Kansas 

Nebraska 

California 

()i"egon 

Nevada 

The Territories 



Total 

Grand average of prices . 



MiLcn cows. 



Number. 



Average 
price. 



Value. 



147, 600 

90, 000 
195, 700 
139, 100 

J^O, 700 
100, 800 
, 439, 400 
147, 900 
796, 700 

20, 000 

90, 900 
234, 000 
201, 200 
154, 800 
257, 400 

71, 900 
177, 000 
180, 100 

93, GOO 
566, 200 
J 50, 300 
247, 700 
120, 700 
229, 400 
780, 400 
350, 600 
453, 000 
710, 900 
425, 700 
182, 400 
537, 300 
405, 200 
214, 000 

45, 800 
270, 000 

70,000 
8, 500 
225, 000 



10, 575, 900 



$30 56 
36 00 
35 33 

41 10 

42 50 
~ 39 50 

34 00 
44 10 

35 50 
33 00 
30 77 
23 69 
17 00 

25 50 
21 93 
15 11 

19 85 
23 12 

26 50 
13 50 

20 43 

21 54 

29 80 

30 13 

32 18 

33 32 
30 73 
30 45 
28 00 
30 08 
28 10 
23 26 
28 94 
30 90 

43 44 

32 95 
39 GO 

33 50 



$5, 306, 256 

3, 240, 000 

6, 914, 081 
5, 7^=), 350 

879, 750 

4, 218, 600 
48, 939, GOO 

0, 531, 204 
28, 282, 850 
858, 000 

2, 981, 013 
5, 543, 400 

3, 420, 400 
3, 947, 400 

5, 644, 782 
1, 086, 409 
3,513,450 
4, 103, 912 

2, 480, 400 
7, 043, 700 

3, 070, 029 
5, 335, 458 
3, 590, 800 
0, 911, 822 

25, 300, 352 
11,081, 992 
13, 920, 090 
21, 040, 905 
11, 919, 000 

5, 480, 592 
15, 130, 308 

9, 424, 952 

0. 193. 100 

1, 417, 908 
11, 728, 800 

2, 300, 500 
331, 500 

7, 537, 500 



Number. 



.314,358,931 



29 72 



413, 800 
230, 800 
004, 000 
74, 900 
27, 90Tl 
83, 200 
2, 100, 300 
125, COO 
1, 691, 000 
27, 300 
129, 400, 
386, 900 
293, 200 
155, 000 
253, 500 
32,900 
186, 200 
107, 000 
73, 500 
1, 239, GOO 
100, 300 
372, 400 
501, COO 
824, 000 
4, 039, 000 

3, 418, 000 
1, 913, 900 
1, 394, 300 
1, 153, 100 

151,.400 
1, 768, 000 

1, 437, 300 
123, 000 

36, 600 

4, 002, 800 
534, 800 

15, 000 

2, 200, 000 



Average 
price. 



33, 002, 400 



$4 29 
4 23 

4 03 

3 87 

5 30 

4 93 
4 30 
4 90 

3 68 

4 12 
4 17 
3 04 

1 01 

2 05 

1 02 

2 03 
1 93 

1 85 

2 00 

1 80 

2 19 

1 93 

2 07 

2 89 

3 02 
2 89 

2 83 

3 20 

2 83 

3 08 
2 42 
2 05 
2 45 
2 81 
2 97 

2 70 

3 00 
2 90 



Value. 



$1, 775, 202 
970, 284 

2, 434, 120 
289, 803 
149, 544 
410, 176 

9, 031, 290 
624, 464 

0, 222, 880 
112, 476 
539, 598 

1, 176, 176 
472, 052 
317, 750 
410, 670 
66, 787 
359, 366 
308, 950 
147, 000 

2, 231, 280 
351, 057 
718, 732 

1,499, 472 
2, 383, 094 
14, 009, 780 
9,.878, 020 
5, 410, 337 
4, 401, 700 

3, 263, 273 
466, 312 

4, 278, 560 
2, 946, 465 

301, 350 
102, 846 
11, 888, 316- 

1, 476, 048 

45, 000 
6, 380, 000 



Number. 



97, 922, 350 



62,, 700 
42, 000 
58, 200 
80, 500 
18, 100 
63, 700 
671, 700 
104, 700 
1, OSS, 900 
47, 300 
264, 200 
818, 600 
848, 800 
332, 600 
1,559, 400 
181, 600 
901, 300 
890, 400 
290, 800 
1, 233, 800 
1, 007, 300 

1, 590, 000 
351, 600 

2, 113, 700 

2, 217, 000 
543, 500 

2, 713, 900 

3, 700, 300 
658, 400 
209, 600 

3, 847, 700 
2, 656, 500 
457, 200 
121, 300 
427, 300 
163, 100 
4, 750. 
07, 000 



32, 632, 050 



Average 
price. 



Value. 



$9 90 

11 75 
9 56 

13 47 

12 00 

13 13 

8 31 

9 25 
8 12 
5 75 

■ 6 30 
3 07 

3 08 

4 60 
3 00 

2 70 

3 10 

2 98 

3 93 
2 90 

2 58 

3 38 
3 58 

3 19 

4 57 
4 52 

3 01 

4 30 

4 67 

5 03 

4 47 
2 40 

5 30 

5 51. 

6 II 
4 16 

7 50 
7 75 



$620, 730 
493, 500 
N 556, 392 
1, 084, 335 
217, 200 
83G, 381 
5,- 581, 827 
1, 523, 475 

8, S4t, 868 
271, 975 

1, 664, 460 

3, 004, 262 

2, 614, 304 

1, 549, 916 

4, 678, 20O 
490, 320 

2, 980, 030 

2, 058, 392 
1, 142, 844 

3, 578, 020 
2, 753, 634 

5, 390, 508 

1, 258, 728 
C, 742, 703 

10, 131, 690 

2, 456, 620 

9, 797, 179 
15, 937, 090 

3, 074, 728 

1, 054, 288 
17, 199, 219 

6, 375, 600 
% 423,160 

668, 363 

2, 610, 803 
678, 490 

35, 025 
751, 750 



133, 729, 015 
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THE FOEESTS OF THE UNITED STATES. 

There has of late been expressed so much apprehension of the ultimate 
destruction of our forests, and of a great scarcity of timber at no distant 
day, that a- statistical examination of the subject may prove neither 
unimportant nor uninteresting. Fortunately, data presumed to approxi- 
mate completeness are furnished by the census of 1870. This enumeration 
includes only farm -lands, leaving untouched the wild or unoccupied 
tracts of the old States, and all the lands in the new States still owned 
by the Government. The wild lands of the old States would tend to 
increase the proportion of forest-Jands of the entire country, while the 
public or unsold lands, so generally treeless, would tend to diminish the 
grand percentage of area in woodland. The percentage deduced from the 
census-returns, which include only the area in farms, is 39. If the total 
area of the country is included, the percentage will be diminished to 
about 25 per cent. In 1866, before any enumeration of the forest-lands 
was ever made, the following statement concerning the forest-lands in 
the United States appeared in the monthly report: 

Tlie proportionate area of forests to the total area of the United States must he 
somewhat more than that of Russia. Exclusive of the great plains, the western prai- 
ries, the forestless portions of oak-openings, the glades of the Alleghanies, the lakes, 
and the cultivated area of the United States, the forests are reduced quite as much as 
is compatible with true public economy and safe and healthful climatic conditions. 
West of the Mississippi the scarcity of forests depreciates by unnumbered millions the 
value of that vast area. East of that river and north of 38^ the forest areas cfinnot 
be materiaUy curtailed without serious risk, some portions requiring new forest-planta- 
tions, and others admitting of judicious thinning or clearing. In the South, which is 
nearly covered w^ith forests, some diminution of the forest area is admissible, while 
indiscriminate clearing might occasion radical changes in climate and production, more 
destructive in their character than the same decrease of forests in higher latitudes. 
Estimating the forest area in the United States at 33 per cent., and our population at 
35,00u,000, the number of acres per head would be eighteen, thus exceeding every 
European country except Norway. 

This hasty jump at an estimate — a leap almost wholly in the dark — 
proves too high, if the immense treeless areas of the Territories are 
included, while it is too low for the States exclusive of the Territories. 
The proportion of forest in our entire area is, therefore, exceeded by that 
of Eussia, as weir as of Korway and Sweden, and the proportion of 
Germany may also slightly exceed that of this country. 

The following statement of the proportions of land in forests in the 
different countries of Europe is made on the authority of the German 
writer, Eeutzsch : 



Countries. 



Norway 

Sweden 

Russia 

Germany 

Belgium 

France 

Switzerland . 
Sardinia 

Naples .. 

Holland 

Spain » 

Denmark 

Great Britain 
Portugal 



Per cent. 



66.0 
60.0 
30. liO 
26. 58 
18. 52 
16. 79 
15.0 
12. 29 
9. 43 
7. 10 
5. 52 
5. 50 
5.0 
4. 40 



Acres per 
head of pop. 



24. 61 
8. 55 
4.28 
0. 6638 
0. 186 
0. 3766 
0. 396 
0. 223 
0. 138 
0. 12 
0. 291 
0. 22 
0.1 
0. 182 
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AGRICULTURAL REPORT. 



The accompanyiug diagram will illaatrate the proportion of forest 
area of farta-lands in the several States^ the figures in the white portion 
of the squares representing the farm ^rea in acres, and those in the 
shaded portion the proportion of that area in forest, in each State re- 
spectively. In some of the States the farm-laiids comprise nearly the 
entire area, exclusive of lakes and streams 5 in others, those more 
recently settled, and also some of the original thirteen, the unoccupied 
or wild lauds constitute a considerable proportion of the whole area. 
Thus Maine has 5,835,058 acres in farms, while her area includes 
22,400,000 acres of land and water. In the table following, .an estimate 
of the forest area, outside of that tfelonging to farms, is added to the 
.total acreage of farm woodlands, to make the estimated total area in 
forest. In estimatiug the proportion in woodland, the amount of water 
in lakes and streams, of i)rairie, and of ledges and other wastes incapa- 
ble of producing trees, must be taken into consideration. After canvass- 
ing the facts affecting this proportion in the several States, of the area 
exclusive of farms, one-half was assumed to be in forest in Maine, New 
Hampshire, Vermont, Pennsylvania, Maryland, Virginia, Florida, Arkan- 
sas, Tennessee, and West Virginia 5 six- tenths were taken for North 
Carolina, South Carolina, Georgia, Alabama, Mississippi, and Louisi- 
ana 5 one-third was taken for Massachusetts, New York, New Jersey, 
Kentucky, Michigan, and Missouri; one-fourth for Texas and Oregon; 
one-sixth for Wisconmn and Minnesota; one-eighth for Iowa; one-tenth 
for Ehode Island, Connecticut, Ohio, Indiana, and Illinois; one-twelfth 
for California; one^ twentieth for Kansas, Nebraska, and Nevada. The 
proportion assumed respectively for the Territories is: Washington, 33 
per cent.; Montana, 16; Idaho, 15; Utah, 10; Wyoming and Indian, 8; 
New Mexico and Arizona, G; Dakota, 3. The result of adding this out- 
side forest to that of the farm-lands is given in the following ijible, 
which shows the percentage of forest area of States and Territories 
(second column) in comparison with the census percentage, which in- 
cludes only the official enumeration of farms: 



states. 



Maine - . . 

New Hampshire 

Vermont 

Massachusetts . . 
Rhode Island . . . 

Connecticut 

New Yorls; 

New Jersey 

Pennsylvania ... 

Delaware 

Maryland 

Virginia 

North Carolina. . 
South Carolina . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia . . 

Kentucky 

Ohio ...J 

Michigan 



-2 g 



38.1 

29 

30. G 

25.8 

33.7 

24.4 

25.5 

24 

31.9 

28 

31.8 

45.7 

CO. 6 

53. 2 

54. G 
GO 
56 
60.6 
56.9 
41. 6 
51. 4 
55 
51.1 
48.9 
31.7 
40.7 



46.9 
37.2 
36.5 
29.2 
212 
21.2 
27.6 
28.1 
38.9 
29.2 
38.4 
46.8 
60.3 
56.2 
56.6 
50.6 
58.1 
60.2 
59.1 
26.7 
50.3 
53.3 
50.6 
45.4 
23.4 
35.3 



states. 



Indiana 

niinois 

Wisconsin . 
Minnesota . 

Iowa 

Missouri . . . 

Kansas 

Nebraska . . 
(California . . 

Oregon 

Nevada 



TEURITOKIES. 



Colorado 

Utah 

New Mexico . 
Washington . 

Dakota 

Montana 

Idaho 

Arizona 

Wyoming 

Indian 

Alaska 



3.5 
0.1 
12.7 
44.8 
7. 4 
0.8 
9.6 



0.8 



'centage 
farms. 


tal per- 
>ntage. 






39.6 


34.8 


19.6 


16.9 


29.3 


20.9 


20.6 


17.1 


16.2 


14.1 


41.3 


27.4 


11.2 


5.6 


10.2 


5.2 


4.1 


7.9 


31.6 


25.2 


6.4 


5 



9.9 
9.9 
6 
33.1 

3 

15.9 
14.9 
5.9 
7.9 
7.9 
30 



Maine. NewHmpshire. Vermont. MasaachusSbts.^^ gKljoSe^gMI._^ _ J![^9M!^^fi^ ^INewJTork. New Jersey. Pennsylvjinia 




Delaware. 



ij052,3 2Z 



295.162 



Louisiana. 



Maryland. 



Virginia. North Carolina. South Carolina. Georgia. 



Florida. 



Alabama. 



Texas. 



Arkansas. Tennessee. West Virginia. Kentucky. 



Ohio. 



Michigan. 



Mississippi. 




Indiana. 




o 

H 
O 

H 

w 

H 
»-< 

CQ 

O 



Illinois. 



"Wisconsin. 



Minnesota. 



Iowa. 




Missonri. 



Kansas. 



Nebraska. 



Diagram showing proportion of farm-land areas in forest. 



California. 



Oregon. 
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AGRICULTURAL REPORT. 



The census percentage is increased in some States, and diminished in 
others, according to circumstanoes. In Maine scarcely more than one- 
fourth of the area is in farms 5 the remaining land being covered, gen- 
erally, with forest growths, though culled of valuable timber, increases the 
census percentage from 38.1 to 46.9, and the increase would be much 
greater (than the estimated proportion of one-half) but for the remarkable 
extent of water-surface in addition to barren ledges and other wastes. 
Ehode Island, on the contrary, has 502,308 acres in farms, of its 835,840 — so 
large a proportion of the whole that nine-tenths of the remainder, 333,532 
acres, are assumed to be water, rock, roads, &c., thus reducing the per- 
centage of total area in forest from 33.7 to 24.2. ISTew York has nearly 
two-thirds of its area in farms, and so much water .throughout the State, 
especially the lakes of the western and northern sections, that only one- 
third of its 7,889,190 acres in farms is assumed to be in forest. Florida, 
though having less than one-tenth of its area in farms, has so large a 
proportion of water area that it is not deemed safe to estimate more than 
half the unoccupied surface in woods, which reduces the census percent- 
. age 60 to 50.6. Ohio has its available area nearly all occupied by farms, 
and its percentage is therefore reduced from 31.7 to 28.4. The amended 
percentage, if the estimates are accurate, must be the true proportion 
for the entire State, and it is undoubtedly nearer the actual percentage 
than the figures representing only farm-lands. 

The following table presents a statement of the area in farms, that 
outside of farms, the total area, and the forest acreage in farms alone 
and in the entire area of each State and Territory : 



states and Territories. 



STATES. 



Maine 

New Hampsbirc . 

Vermont 

Massachusetts — 

Ehode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina . . , 
South Carolina . . 

Georgia 

Florida , 

Alabama 

Mississippi 

Liouisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan , 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

[Nebraska 

('alifornia 

Oregon 

Nevada 



Total of States 405, 



No. acres in 
farms. 



838, 0.58 
605, 994 
528, 804 
730, 283 
502, 308 
364, 416 
190, 810 
989, 511 
994, 200 
052, 322 
512, 579 
145, 911 
835, 410 
105, 280 
647, 941 
373, 541 
961, 178 
121, 113 
025,. 817 
396, 523 
597, 296 
581, 214 
528, 394 
660, 100 
712, 420 
019, 142 
119, 648 
882, 801 
715, 321 
483, 828 
541, 793 
707, 220 
656, 879 
073, 781 
427, 105 
389, 252 
208, 510 



No. acres not 
in farms. 



in, 501, 942 
2, 333, 206 
2, 006, 876 
2, 261, 717 
333, 532 
675, 584 
7, 889, 190 
2, 335, 289 

11, 445; 800 
304, 478 

2, 606, 781 
6, 399, 3G9 

12, 615, 150 
9, 654, 720 

13, 472, 059 
35, 557, 979 
17, 500, 902 
17, 058, 727 
19, 435, 623 

157, 317 
25, 809, 424 
9, 602, 786 
0, 191, 600 
5, 455, 094 

3, 864, 540 
20, 109, 498 

3, 518, 112 
9, 579,^39 
22, 796, 039 
40, 976, 012 
19, 687, 007 
20, 116, 780 
46, 386, 641 
46,563,019 
109, 520, 735 
58, 586, 108 
71, 529.-090 



869, 932, 271 



No. acres in 
total area. 



23, 400, 000 

5, 939, 200 

6, 535, 680- 

4, 992, 000 
835, 840 

3, 040, 000 
30, 080, 000 

5, 324, 800 
29, 440, 000 

1, 356, m 
7, 119, 360 

24, 545, '280 

32, 450, 560 
21, 760„ 000 
37, 120, 000 
37, 931, 520 

33, 462, OSO 
30, 179, 840, 
26, 461, 440 

175, 587, 840 

33, 400, 720 
29, 184, 000 
14, 720, 000 
24, 115, 200 

25, 576, 900 
36, 128, 640 
21, 637, 760 
35, 462, 400 

34, 511. 3C0 
53, 459, 840 
.35, 228, 800 
41, 824, 000 
52, 043, .520 
48, 636, 800 

120, 947, 840 
60, 97.5, 360 
71, 737, 600 



1, 275, 159, 040 



No. acres of 
woodland 
in farms. 



2, 224, 740 
1, 047, 090 
1, 386, 934 
706, 714 
169, 399 
577, 333 
5,679, 870 
718i'335 

5, 740, 864 
295, 162 

1, 435, 988 
8, 294, 734 
12, 026, 894 

6, 443, 851 
12, J>28, 084 

1, 425, 786 
8, 380, 332 

7, 959, 384 
4, 003, 170 
7, 662, 294 

3, 910, 325 
10, 771, 396 

4, 364, 405 
9, 134, 658 
6, 883, 575 

4, 080, 146 
7, 189, 334 

5, 061, 578 
3, 437, 442 
1, 336, 299 
2, 524, 793 
8, 965, 229 

635, 419 
213, 374 
477, 880 
761, 001 
13, 415 



158, 867, 227 



Estimated to- 
tal area in 
woodland. 



10,505,711 
2, 213, 693 
2, 390, 372 
1, 460, 619 
202, 752 
644, 891 

8, 309, 600 

1, 496, 764 
11, 463, 764 

396, 654 
2, 739, 378 

11, 494, 418 
19, 595, 984 
12, 236, 683 
21, 011,-319 
19, 204, 775 
18, 880, 873 
18, 194; 620 
15,084, 543 
46, 960, 123 
16, 815, 037 
15,572, 789 

7, 460, 208 
10,.953, 022 
7, 270, 029 

12, 783, 312 
7, 541, 145 
G, 019, 531 
7, 236, 781 
9, 165, 634 
4, 985, 668 

. 15, 670, 822 

2, 954, 751 
2, 541, 524 

9, 604, .607 
15, 407, 628 

3, 589, 869 



380, 639, 7^3 
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States and Territories. 


"No. acres in 
farma 


No. acres not 
in farms. 


No. acres in 
total area. 


No. acres of 
woodland 
in farms. 


Estimated to- 
tal acres in 
woodland. 


TERRITORIES. 

Utah 

Dakota 


320, 346 
148, 361 
833, 549 
649, 139 
302, 376 
139, 537 
77, 139 
21, 807 
4, 341 


66, 559,654 
53, 916, 682 
76, 735, 091 
44, 147, 021 
96, 293, 752 
91, 877, 103 
55, 151, 021 
72, 884, 433 
62, 640, 727 
44, 154, 240 
369, 529, 600 


66, 880, 000 

54, 065, 043 
77, 568, 640 
44, 796, 160 
96, 596, 128 
92, 016, 640 

55, 228, 160 
72, 906, 240 
62, 645, 068 
44, 154, 240 

369, 529, 600 


11, 504 
215 
106, 283 
291, 206 
22, 605 
1, 198 
7, 476 


6, 667, 469 
5, 391, 683 
4, 710, 388 

14, 859, 722 
2, 911, 417 

14, 701, 534 
8,280, 129 

4, 373, 065 

5, Oil, 293 
3, 532, 339 

110 R*ifi Rftn 

-LXv, 0«J0, OOw 
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Alaska ■ 






Total of Territories. . 
Grand total *. 






2, 496, 595 


1, 033, 889, 324 


1, 036, 385, 919 


440, 522 


181,298, 119 


407, 723, 364 


1, 903, 821, 595 


2,311, 544,959 


159, 307, 749 


561, 937, 912 



Taking into consideration only the farm-lands, the proportion of wood- 
lands is smallest in California, being 4.1 per cent. In order, respectively, 
follow Nevada, 6.4 per cent. ; Nebraska, 10.2 ; Kansas, 11.2 j Iowa, 16.2 5 
Illinois, 19.6. The proportion increases, State by State, from the Pacific 
coast eastward to Indiana, (39.6 per cent.,) and then comes the devasta- 
tion of the axe, which reduces the percentage of Ohio, a region originally 
forest with the exception of small patches of prairie mainly about the 
head-waters of the Miami, to 31.7 per cent. Pennsylvania has about 
the same proportion, or 31.9, and New Jersey 24 per cent. 

There are only two other Western States that have percentages be- 
tween 20 and 30, viz, Minnesota, 20.6 5 Wisconsin, 29.3. The Eastern 
States (besides New Jersey) which come within the same limits, are Con- 
necticut, 24.4; New York, 25.5; Massachusetts, 25.8; Delaware, 28; 
New Hampshire, 29 ; Vermont, 30.6. . Those having between 30 and 40 
per cent, of this farm area in forest are : Pennsylvania, Indiana, named 
above ; Oregon, 31.8 ; Maryland, 31.8 ; Khode Island, 33.7 ; Maine, 38.1. 
The States having between four and five tenths of their farm-lands in 
forest are three : Michigan, 40.7 ; Texas, (the eastern portion generally 
wooded,) 41.6 ; Virginia, 45.7. The southern belt is the most heavily 
wooded portion of the country, all the States, with the exception of Vir- 
ginia and Texas, having more than half of their farm areas in woodland, 
and a larger portion still if the wooded wild lands should be counted in 
with the farm-lands. The proportion in the occupied or farm areas is as 
follows: West Virginia, 51.1; Arkansas, 51.4; South Carolina, 53.2; 
Georgia, 54.6; Tennessee, 55; Alabama, 56; Florida, 60; North Caro- 
lina and Mississippi, each 60.6 per cent. 

The Territories have only a very small portion of their respective 
areas in farms. Here and there a small survey has been made, near 
some town, along some stream, or in the neighborhood of mining opera- 
tions. The areas in wood are mainly among the mountains, the most 
heavily wooded on northern slopes and in the gorges protected from 
the winds ; the proportion given for farm-lands is therefore, in all prob- 
ability, less than the real portion for the entire area of a Territory, not- 
withstanding the fact that available woodlands in surveyed tracts are 
rai)idly taken up by farmers. Utah, one-tenth of one per cent.; Mon- 
tana and Wyoming, eight-tenths of one per cent. ; Colorado, 3.5 ; Da- 
kota, 7.4; Idaho, 9.6; New Mexico, 12.7 ; AVashington, 44.8. 

Most of tlie States, in- their several counties, exhibit great diversity 
in the abundance of their wood and timber supi)lies. In the new States 
it is due to the existence of prairies, or treeless plains, traversed by 
streams shaded by a line of forest, which characterize the surface of ail 
4 A 
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or of a portion of a State 5 in the older States it is simply the result of 
settlement and cultivation, in the destruction of forests, by clearing 
land for farms, for supplies of wood for fuel, in obtaining timber for 
building and for tiie various uses of mechanism. East of the AHegha- 
nies almost the entire surface of the land was originally in forest. On 
the very summit of the AUeghanies are comparatively large tracts of 
level meadows, or mountain prairies, known as " glades,'^ which are 
found in undrained soils not suited to the growth of trees, though this 
mountain-chain is generally wooded, on slope and summit, with as fine 
and various an arborescent growth as can be seen in any part of the 
Noi?th American continent. West of the mountains, through West 
Virginia, Ohio, and Kentucky, there was little else than forest in the 
times of the aborigines ; and in !Northeastern, Southern, and South- 
western Indiana, a wooded surface was the prevailing characteristic, 
and even now it is a favorite resort for obtaining black walnuts and 
poplars of enormous size, and great boles of oaks, fit for the masts of 
many a "man-of-war." The South was and is a wooded region, with 
very few and small prairies in the valley of the Mississippi, and none 
really worth mentioning until Central Texas is reached. In Northern 
Missouri are extensive prairies, but almost half the area of the State is 
now covered with forest, notwithstanding the extensive clearing of 
farm-lands during more than fifty years since its settlement ; and more 
than half the surface of Arkansas and Louisiana, both west of the Mis- 
sissippi, is now covered with wood. Meteorological records show that 
the liues of equal moisture, in this section, run northeast and southwest, 
through Western Kansas, Eastern Nebraska, Iowa, and Wisconsin ^ the 
records of the rain-fall of any given period correspond on that line, 
rather than with a line through Kansas and Missouri 5 so the rains of 
central Nebraska and Minnesota, in point of time and quantity, corre- 
spond more nearly than those of Nebraska and Iowa. As might natu- 
rally be expected, we find the forest boundary, from Texas to Illinois, 
beyond which the prairies stretch w'estward, running in a general di- 
rection corresponding with the lines of equal rain-fall. As a result, 
(though the lack of trees farther west cannot be attributed to insuffi- 
cient rain-fall alone,) we find plains predominating in Western Texas, in 
nearly all of the Indian Territory, in a strip of Western and nearly all 
of Northern Missouri, in a large i>ortion of HUnois, and in Western and 
Northern Indiana, nearly to Lake Erie. Southern Illinois has an aver- 
age proportion of forest, as the accompanying outline map, with figures 
giving the proportion of woodland to farm area, will show. The entire 
area of farm-lands in Illinois, as reported by the last census, is 25,882,- 
861 acres, of which 5,061,578 acres, or 19.6 j^er cent., were reckoned as 
woodland. The belt south of the Ohio and Mississippi Eailroad has a 
percentage of 43.5, which is greater than that of Missouri, and almost 
equal to that of Virginia. These counties are as follows : 



Couuties. 



Per 
cent. 



Couuties. 



Per 
cent. 

Hamilton 50. 4 

White 45, 5 

Gallatin : 56.8 

SaUne 49.0 

Williamson 47. 3 

Jackson , 50. 9 

Union 50.7 



Monroe 47. 1 

Washington 23.7 

Wayne. 48.1 

Edwards 49.0 

Wabash 40.7 

Randolph 53.3 

Perry 42. 1 

Franklin 02.3 

The district lying betw^n this raikoad and the fortieth parallel con- 
tains twenty-nine counties, arid averages 25 per cent, of woodlaud; and 
is made up as fallows : 



Counties. 



Per 
cent. 

Johnson 00. 0 

Pope 61.0 

Hardin 61.3 

Massac 57. 0 

Pnlaski ...39.2 

Alexander 56. 2 

Jefferson 44.2 
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Counties. 



Per 
cent. 



Macoupin 21. 3 

Jersey 34. 9 

Saint Clair 24. 7 

Clinton 23.5 

Marion 25,7 

Clay 34.6 

Richland 39.6 

Lawrence 44.3 

Crawford 1 37.1 

Jasper 39.3 



Counties. 



Per 
cent. 



Effingham 27.7 

Fayette 31.4 

Bond 22. 4 

Madison 24.8 

Greene 31.2 

Montgomery 14. 3 

Shelby 18.9 

Cumberland 33.2 

Clark 45.1 

Coles 17,6 



Counties. 



Per 
cent. 

Edgar ^19.2 

Douglas 7. 1 

Moultrie 13.6 

Christian 7. 0 

Sangamon 10. 3 

Morgan 16.9 

Pike 34.6 

Scott 33.9 

Calhoun -61.0 



The northern counties between the fortieth parallel and the Wisconsin 
line make an average of only 11.4 per cent. 



Counties, 



Per 
cent. 

Adams 26. 8 

Brown 30. 0 

Cass 25 1 

Menard 19.0 

Logan 5. 1 

Macon 7.8 

Piatt 5.2 

Champaign 3. 3 

Vermillion 11.9 

Hancock 11. 6 

McDonough 16.0 

Schuyler 34. 7 

Fulton 34.7 

Mason 11.6 

TazeweU 15.6 

McLean 6.9 

Ford 1. 4 



Counties. 



Per 
coiit. 



Iroquois 5. 5 

Livingston 2. 8 

Woodford 9.2 

Peoria 21.9 

Knox 10.4 

Warren 8. 8 

Henderson 18.2 

Mercer 15.7 

Henry 4.0 

Stark 8.0 

Marshall 14.3 

Putnam 29. 3 

LaSaUe 8.2 

Grundy 3.0 

Kankakee 3.2 

Wm 5.3 

Cook 5.0 



Counties. 



Per 
cent. 

DuPage 9.2 

Kendall 7.8 

Kane 12.5 

DeKalb 4.9 

Lee 3. 5 

Bureau 9. 1 

Rock Island 15. 0 

Whitesides 6.2 

Carroll 11. 9 

Ogle n.6 

Lake 8. 3 

McHenry 15. 5 

Boone 17. 5 

Winnebago 12. 6 

Stephenson 13. 8 

Jo Daviess 28.8 

DeWitt 13.6 



The influence of the rivers, especially the Mississippi and the Wabash, 
in extending forests, is plainly marked. From the mouth of the Ohio 
to the fortieth parallel are eleven counties, Alexander, Union, Jackson, 
Eandolph, Monroe, Saint Olair, Madison, Jersey, Calhoun, Pike, and 
Adams, and they average 37.3 per cent.; northward, on the Missis- 
sippi, Hancock, Henderson, Mercer, Eock Island, Whitesid(^s, Carroll, 
and Jo Daviess, averaging 14.8 per cent. The tract between the 
Saint Louis and Alton Kailroiid and the Illinois Eiver, in the prairie 
belt, comi)rising Jersey, Greene, Scott, Morgan, Cass, Mason, Menard, 
Tazewell, Woodford, Logan, Marshall, Putnam, Grundy, Sangamon, 
fourteen counties, a,verages 16 per cent. ; and the counties between 
that road and the Chicago branch of the Central, comprising Madison, 
Bond, Macoupin, Fayette, Effingham, Shelby, Montgomery, Christian, 
Kankakee, McLean, De Witt, Macon, Moultrie, Piatt, Ford, Will, and 
Livingston, comprising seventeen counties, average 13 per cent. 

In some of the older States the proportion of woodland is quite as 
variable as in Illinois. Pennsylvania has an average percentage of 31,9, 
but Montgomery County has only 7.8, while Cameron has 88.3. The 
•mountain counties have high percentages. On the Delaware, Wayne 
in the northeast has 50.0, and Pike, 70. The northern tier has tnore than 
an average proportion of wood, especially McKean and Warren, which 
have respectively 61 and 60.1 per cent. The counties bordering on Ohio 
fall below an average. In the agricultural portion of Eastern Pennsyl- 
vania the axe has left only a minimum of wood, Cumberland having only 
11.7 ; Lancaster, 12.1 ; Chester, 14 ; Berks, 15 ; Delaware, near Phila- 
delphia, has but 10 ; Montgomery, 7.8 ; and Bucks, lO.D. The accom- 
Xmnying outline map, with plain figures of percentage on each county, 
will show the progress of destruction of forests in this State : 



PLATE I. 
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Counties. 



Per 
cent. 

Adams 20.5 

Allegheny 23.0 

Armstrong 34.0 

Beaver 28. 8 

Bedford 48. 8 

Berks 15. 0 

Blair 27.5 

Bradford 34. 5 

Bucks 10.9 

Butler 36.4 

Cambria 58.2 

Cameron 88. 3" 

Carbon 43.8 

Centre 3^7 

Chester 14.0 

Clarion 34.8 

Clearfield 47.4 

Clinton 32.1 

Columbia 32.2 

Crawford 35.0 

Cumberland 11.7 

Dauphin 24.7 



Counties. 



Per 
cent. 



Delaware 10. 0 

Elk 63. 7 

Erie 30. 4 

Fayette 35.7 

Forest 60. 3 

Franklin 21. 0 

Fulton 42.7 

Greene 31. 5 

Huntingdon 48. 0 

Indiana - 37. 1 

Jefferson 44.7 

Juniata 40. 1 

Lancaster 12. 1 

Lawrence 24.4 

Lebanon 21.2 

Lehigh 14. 6 

Luzerne 34. 6 

Lycoming 36. 0 

McKean 61.0 

Mercer 26. 9 

Miflain 34.6 



Counties. 



Per 
cent. 

Montgomery 7. 8 

Montour 22.9 

Northampton 8. 0 

Northumberland 23. 8 

Perry 41. 1 

Philadelphia 5.2 

Pike 1 76.0 

Potter 51.9 

Schuylkill 33. 0 

Snyder 31. 9 

Somerset 47. 0 

Sullivan 53. 8 

Susquehanna 33. 7 

Tioga 41. 8 

Union 20. 3 

Venango 43. 4 

Warren 60.1 

Washington 21.6 

Wayne 50. 9 

Westmoreland 28. 6 

Wyoming 36.1 

York.. 18.7 



Monroe 33. 4 

North Carolina has a wealth of woodland, the percentage to farm 
area being 60.6, one county, Brunswick, having over 90 per cent., and no 
less than eleven others between 80 and 90, viz, Bladen, Beaufort, Cra- 
ven, Cumberland, Jackson, Macon, Mitchell, Onslow, Polk, Transylva- 
nia, and Watauga. Some of these are near the ocean and others among 
the mountains. A difference in altitude of more than 6,000 feet, differ- 
ences of latitude, of surface, and of soil, render this State remarkable 
for the variety found in its flora, which ranges from the palmetto to 
the pine ; from semi-tropical forms, to vegetation almost alpine in char- 
acter. None of the States can exhibit a larger variety of forest growth. 
The following list of counties will show an unusual proportion of wood- 
land: 



Connties. 



Per 
cent. 

Alamance , 34.8 

Alexander 74. 1 

Alleghany 65. 4 

Anson 35. 4 

Ashe 72.5 

Beaufort 84.7 

Bertie 68. 7 

Bladen 85.8 

Brunswick..' 91.7 

Buncomhe 73.7 

Burke, 73.0 

Caharrus 37. 4 

CaldweU 71.9 

Camden : 37.3 

Carteret 63. 1 

Caswell 28. 8 

Catawba 21. 7 

Chatham 48. 5 

Cherokee 59. 6 

Chowan 54. 3 

Clay 76. 8 

Cleveland 49.6 

Columbus 8. 1 

Craven 82. 3 

Cumberland 85. 3 

Currituck 52. 7 

Dare 46. 0 

Davidson 41. 8 

Davie 39. 5 

Duplin 76. 3 



Counties. 



Per 
cent 

4 
9 
9 
2 
7 
1 
9 



Edgecombe 52. 

Forsyth 44. 

Franklin 46. 

Gaston 52. 

Gates 64. 

GranviUe 31. 

Greene 59. 

Guilford....* 31.8 

Halifax 55.9 

Hanett 79.3 

Haywood 09. 5 

Henderson 73. 1 

Hertford 66.7 

Hyde 48. 8 

Iredell 43.9 

Jackson , ■ 89. 3 

Johnston 66. 1 

Jones 73.2 

Lenoir. -. 54. 1 

Lincoln 47.8 

Macon 85. 8 

Madison 78. 7 

Martin 73. 1 

McDowell 46.7 

Mecklenberg 39. 0 

Mitchell 80.1 

Montgomery 61. 1 

Moore 73. 4 

Nash 69. 8 

New Hanover 78. 1 



Comities. 



Per 
cent. 

Northampton 47.9 

Onslow 80. 1 

Orange 37.9 " 

Pasquotank . . . ^ 44.4 

Perquimans 53. 3 

Person , 33. 8 

Pitt 63.9 

Polk 80.2 

Randolph 67. 0 

Richmond 75.8 

Robeson 70. 8 

Rockingham 45. 5 

Rowan 35.9 

Rutherford 64. 3 

Sampson 76. 8 

Stanley 66.2 

Stokes 64. 0 

Surry 74. 1 

Transylvania 85. 2 

TyrreU 56. 1 

Union : 58.8 

Wake. 46.1 

Warren... 47.7 

Washington 68. 4 

Watauga 80. 4 

Wayne 63. 0 

Wilkes 67. 9 

Wilson 60. 6 

Yadkin 49. 7 

Yancey 77. 0 



PLATE III. 




FOREST AREA OF GEORGIA. 
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The forest area, of Georgia farin-lands is still large — 54.6 per cent. 
Seven counties — Bullock, Clinch, Coffee, Montgomerj^, Pierce, Telfair, 
and Ware — have over nine-tenths in woodlands, the latter 97.4 per 
cent. The following table gives the proportion for each county in 
Georgia: 



Counties. 



Per 
cent. 

Appliug 7G.0 

Baker 50.5 

Baldwin 25.8 

'Banks..... 74.9 

Bartow 54.2 

Berrien ! . 65.6 

Bibb 52.8 

Brooks 71.7 

Bryan 79.8 

Bullock 91.3 

Burke 47.0 

Butts 36.6 

Calhoun 60.0 

Camden 80.2 

Campbell 61.0 

Carroll 58.9 

Catoosa 62.0 

Charlton 88.0 

Chatham 73.5 

Chattahoochio .... 43.9 

Chattooga 69.6 

Cherokee 69.3 

Clark. 21.8 

Clay 59.5 

Clayton 43.8 

Clinch 91.8 

Cobb ■ 56.1 

Coffee 95.0 

Colquitt 72.9 

Columbia 29.4 

Coweta 39.8 

Crawford 43.0 

Dade 7 

Dawson 78.7 

Decatur 65.6 

DeKalb 43.3 

Dooly 63.4 

Dougherty 42.2 

Early 67.2 

Echols 27.9 

Effingham 89.9 

Elbert 26.2 

Emanuel 9.0 

Fannin 81.2 



Counties. 



Per 
cent. 

Fayette 50-7 

Floyd G3.1 

Forsyth 53.3 

Franklin 59.2 

Fulton 55.2 

Gilmer 1 

Glasscock 55.4 

Glynn 77.3 

Gordon 71.7 

Greene 20.6 

Gwinnett 46.5 

Habersham 46.8 

Hall 74.4 

Hancock 28.5 

Haralson 58.6 

Harris 29.2 

Hart 68.6 

Heard 61.7 

Henry 48.2 

Houston 43.8 

Irwin 00.0 

Jackson 48.5 

Jasper 19.4 

Jefferson 54.9 

Johnson , . . 69.4 

Jones 28.4 

Laurens 72.4 

Lee 50.0 

Liberty 80.6 

Lincoln 22.2 

Lowndes 62.1 

Lumpkin' 78.2 

Macon 50.6 

Madison 40.2 

Marion 50.1 

Mcintosh 69.1 

Meriwether 35.1 

Miller 69.5 

^ilton 52.7 

Mitchell 58.1 

Monroe 20.7 

Montgomery 93.0 

Morgan 17.1 

Murray. 71.6 



Counties. ^ent^ 

Muscogee 36.3 

Newton 412 

Oglethorpe 54,0 

Pauldiug 65.8 

Pickens 78.3 

Pierce 91.2 

Pike 45.1 

Polk : .... 56.4 

Pulaski 61.6 

Putnam 17.5 

Quitman 57.2 

Rabun 88.2 

Randolph 55.9 

Richmond 54.0 

Schley...., 48.1 

Scriven - 70.6 

Spalding 7.2 

Stewart 39.7 

Sumter 50.5 

Talbot 36.7 

?aliaferro 15.4 
atnall 56.3 

Taylor 67.9 

Telfair 91.4 

Terrell 56.8 

Thomas 64.9 

Towns 57.3 

Troup 30.1 

Twiggs 44.5 

Union 85.6 

Upson 51.1 

Walker 61.3 

Walton 35.3 

Ware 97.7 

Warren 21.4 

Washington 60.9 

Wayne , 52.8 

Webster 47.3 

White 63.1 

Whitefield 67.6 

Wilcox 82.2 

Wilkes 13.7 

Wilkinson 40.0 

Worth 76.1 
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AGEICULTUEAL EXPORTS. 

^tatemerii of the exports of agricultural products of the United States ^ ivith 
their immediate manufactures^ for the year ending June 30, 1872, collated 
from the report of Edivard Young^ chief of Bureau of StatisVics^ Treas- 
ury Department, 

Quantitj-. Value. 

Animals, living : 

Hogs numl)cr . . 56, 010 153 

Horned cattle number . . 28, 033 565, 719 

Horses number.. 1,722 268,475 

Mules number. . 2, 121 294, 402 

Sheep number. . 35, 218 79, 592 

All other, and fowls -, 17, 375 

Total living animals 1, 773, 716 

Animal matter : 

Bones and bone-dust cwt . . 61, 899 iJilOG, 567 

Bone-black, ivory-black, &c pounds . . 2, GBO, 142 46, 147 

Candles, tallow and other pounds . . 2, 299, 840 341 , 210 

Furs and fur skins 3, 343, 005 

Glue pounds.. ^5,717 17,988 

Hair, unmanufactured 348, 364 

Hair, manufactures of 25, 803 

Hats, caps, and bonnets of far, wool, or silk... 188,574 

Hides and skins other ^han fur 1, 445, 178 

Leather and manufactures thereof: 

Boots and shoes pairs . . 325, 296 502, 689 

Leather of all kinds not specified pounds.. 12, 102, 019 2, 864, 800 

Morocco 153,962 

Saddlery and harness. 65,599 

Manufactures not specified 96, 979 

Oil, lard gallons.. 533,147 432,483 

Neat's-foot and other gallons . . 26, 393 9, 402 

Provisions : 

Bacon and hams pounds . . 246, 208, 143 21, l26, 592 

Beef : pounds . . 26, 652, 094 1 , 870, 826 

Butter pounds.. 7,746,261 1,498,812 

Cheese pounds. . 06, 204, 025 7, 752, 918 

Condensed milk 80, 808 

Eggs dozen.. 5,148 1,048 

Lard pounds . . 199, 651, 600 20, 179, 619 

Preserved meats 697 , 067 

Pork pounds. , 57, 169, 518 4, 122, 308 

Soaps, perfumed and toilet 9, 436 

All other pounds . . B, 676, 73(5 606, 527 

Tallow pounds . . 76, 151, 218 6, 973, 189 

Wax pounds.. 440, 174 126, 130 

Wool and manufactures thereof : * * 

Wool, raw and fleece pounds . . 140, 515 36, 434 

Carpets yards . . 870 1 , 342 

Other manufactures 211,327 

Total of animal matter 75, 287, 133 

I z=====:==. 

Breadstuffs and products thereof: 

Barley bushels... 86, 891 $63, 407 

Bread and biscuit...- pounds.'. 10,548,879 629,841 

Indian corn bushels . . 34, 491, 650 23, 984, 365 

Indian-corn meal barrels . . 308, 840 1 , 214, 999 

Oats , bushels.. 262,975 135,129 

Rye bushels.. 794,967 703,929 

Rye flour barrels . . 6, 287 34, 401 

Wheat bushels. . 20, 423, 080 38, 915, 060 

Wheat flour barrels.. 2,514,525 17,955,684 

Other small grain and pulse 479, 449 
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Quaniity. Value. 

Breadstnlfs and products theroofr-Coiitinued. 

Maizena and other in^eparations of breadatnfts used as 

food $470,009 

Starcli poundH.. 3,331,70:] 165,415 

Total breadstuffs and their products . . . . : 84, 751 , 683 

Cotton and manufactures thereof: 

Sea-i sland pounds . . 2, 709, 106 $1,410, 303 

Other, unmanufactured pounds. . ^^930, 828, 307 179, 274, 202 

Manufactures colored ...yards.- 2,844,888 458,998 

Manufactures uncolored yards.. 8, 859, 191 1, 317, 719 

Manufactures not specified 527, 613 

Total cotton and its manufactures 182, 988, 835 

Wood and its manufactures : 

Boards, clapboards, deals, planks, joists, &c. .M feet . . 176, 872 $3, 466, 431 

Laths, palings, pickets, &c ..M feet.. 2, 723 9, 356 

Shingles M feet.. 27, 042 127, 338 

Box-shooks 113,448 

Other shooks, staves, and headings 5, 003, 551 

Hogsheads and barrels, empty number.. 159.506 277,307 

All other lunjJjer ' 427, 240 

Fire-wood cords ... 5, 428 14, 097 

Hop, hoop, telegraph, and other poles 534, 714 

Logs, masts, spars, and other whole timber 362, 527 

Ti mber, sawed and hewed cubic feet . . 12, 594, 738 2, 107, 676 

All other timber 99, 304 

Household furniture : 1, 493, 679 

Wooden ware 196,606 

All other manufactures of wood not specified 1, 007, 598 

Total wood and its manufactures 15, 240, 872 

Miscellaneous products : 

Brooms and brushes of all kinds |166, 338 

Cordage, rope, twine, ifcc, of all kinds not speci- 
fied pounds.. 2,116,029 362,343 

Forest products : 

Ashes, pot and pearl pounds . . 1 , 413, 901 108, 474 

Bark for tanning 166, 501 

Ginseng pounds.. 401,260 341,616 

Kosin and turpentine barrels.. 692,728 3,256,854 

Spirits of turpentine gallons. . 4, 495, 441 2, 521, 357 

Tar and pitch barrels.. 36,722 131,010 

Fruit and preparatiohs thereof : 

Apples, dried pounds.. 2,644,592 190,560 

Apples, green or ripe bushels.. 100, 397 198, 948 

Other fruits, green, ripe, or dried 164, 541 

Preserved in cans or otherwise 250, 420 

Hats and caps of palm-leaf, straw, &c — 32, 884 

Hay , -....tons.. 5,266 135,714 

Hemp and manufactures thereof : 

Hemp unmanufactured -cwt.- 561 7,103 

Cables and cordage cwt.. 9,918 195,901 

Other manufactures - 114,869 

Hops pounds.. 3.061,244 408,305 

Liquors, fermented, brewed, or distilled : 
Beer, ale, porter, or cider : 

In bottles I dozen.. 2,205 5,340 

In casks gallons.. 77,639 27,829 

Spirits distilled : 

From grain gallons.. 26,606 45,278 

From molasses-.. .'gaUonB.- 882, 464 517, 556 

From other materials^ gallons.. 41,143 28,665 

Wine gallons.. 31,263 37,713 

Oil-cake ^ pounds.- )2G6,970,910 3,"966,368 

Oil, vegetable : 

Cotton-seed ..-.gallons-. 547,165 293^40 
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Qnantity. Value. 

Miscellaneous products— Continued. 

Oil, Linseed 28, 375 $26, 914 

Volatile or essential 235,556 

Rico 1 pounds.. 403,835 28,768 

Seeds : 

Cotton : pounds.. 6,360,109 72, 21^ 

Flax or lint bushels . . 600 1 , 867 

Clover, timothy, garden, &c. - 3, 765, 025 

Sugars and manufactures thereof: 

Sugar, hrown ^ pounds . . 17, 0G5 2, 170 

Sugar, refined pounds.. 4,461,427 561,455 

Molasses^ gallons.. 2, 726, 858 603, 120 

Candy and confectionery 22, 488 

ToTbacco and manufactures thereof : 

Leaf pounds.. 234, 936, 892 24, 136, 166 

Cigars M.. 197 6,648 

Snuff pounds. . 15, 092 5, 241 

Other manufactures 2,511,866 

Vegetables and preparations thereof : 

Onions bushels.. 80,619 78,988 

Pickles an d sauces 20, 876 

Potatoes bushels.. 621, 637 482, 648 

Other vegetables.— 79,645 

Vegetables prepared or preserved 26, 168 

Vinegar gallons . . 28, 435 8, 356 

Total miscellaneous - 46, 352, 010 

RECAPITULATION. 



1 Agricultural products. 


Values. 


1870. 


1871. 


1872. 




$1,045, 039 
35, 598, 856 
72, 302, 060 
230, 807, 951 
13, 951,326 
35, 969, 749 


$1,019, 604 
45,-728, 368 
79, 320, 609 
221,885,245 
12,795, 829 
34,-932, 204 


$1,773, 716 
75,287, 133 
84,751,688 
182, 988, 835 
15,240,872 
46, 352, 010 


389,674, 981 


395, 681, 859 


406, 394, 254 



DISTRIBUTION OF AGRICULTURAL EXPORTS. 

The aggregate domestic exports of the United States for the last three 
fiscal years, together with the proportion of agricultural products, were 
as follows: 



Year. 


Total exports. 


Exports of 
agricultural 
products. 


Per cent, of 
agriculture 
products. 


1870 


$499, 092, 143 
562,518,651 
549,219,718 


$389, 674, 981 
395,681,859 
406, 394,254 


78 


1871 : 


70 


1872 


74 







While the total export of 1872, compared with 1871, shows a loss of 
$13,289,933, or 2.3 per cent., the export of agricultural products increased 
$10,612,395, or 3.15 per cent. Of the latter, all branches show a decided 
increase except cotton and its manufactures. 
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Living animals, — Our exports of living animals amounted to $1,773,716, 
an increase of ,$754,112, or 75 per cent. Of this amount Canada took 
$613,005, or over a tliird, embracing 54,710 hogs, (nearly the whole 
export,) 346 cattle^ 175 horses, 4 mules, and 440 sheep. To the British 
West Indies we sent 1,144 cattle, 286 horses, 1,725 mul-es, (seven-eighths 
of the export,) 3,857 sheep, &c., amounting to, $446,122. Cuba received 
the largest proportion of our cattle, 18,755, and other animals amount- 
ing to $366,052. To the British possessions in North America, outside 
of Canada, we shipped 1,557 cattle, 468 horses, 164 mules, 3,429 sheep, 
and other animals valued at $133,226. Mexico was our best customer 
for sheep, taking 27,228, besides 6,121 cattle and other live stock amount- 
ing to $103,531. Our only European shipment was to Ireland, 100 sheep, 
valued at $600. The other exports were mostly to South America and 
the West Indies. 

Animal matter, — Our total export of animal matter, in 1872, was 
valued at $75,287,133, against $45,728,368 in 1871, and $35,598,856 in 
1870. Last year's export may be classified as follows: cattle products, 
$22,081,220; hog products, $45,859,002; sheep products, $249,103 ; mis- 
cellaneous, $7,097,808. England received of these items, $39,698,462, 
or considerably over one-half of the whole. Of cattle products she 
purchased 14,356,368 pounds of beef, 2,645,697 pounds of butter, 
52,056,926 pounds of cheese, 35,418,405 pounds of tallow, besides leather, 
manufactures of leather, condensed milk, neat's-foot oil, candles, and 
glue, amounting to $13,353,214. Of hog producl^s she took 12,103,556 
pounds of pork, 163,397,588 pounds of hams and bacon, 70,131,800 
pounds of lard, and 298,368 gallons of lard-oil, amounting in all to 
$22,247,167. Of sheep products she received only 392 pounds of wool, 
valued at $460, and wool manufactures worth $10,595. Of miscellaneous 
animal products she purchased to the amount of $4,087,126, the largest 
items of which were, furs and fur-skins, $2,492,271; hides and skins, 
$763,475; preserved meats, $314,728; hair and its products, $228,377, 
&c. A very large proportion of these exports were for re-export to 
European and other countries. . Ireland is a large consumer of our 
animal products, yet our direct exports to that island amounted to only 
$36,873? Scotland shows a larger direct trade, embracing $1,018,028 of 
cattle products; of hog products, $2,488,695.; of sheep products, $1,879 ; 
of miscellaneous, $323,835. 

On the continent of Europe our three best customers were Germany, 
France, and Belgium. Germany took cattle i)roducts valued at $1,689,- 
550; hog products, $5,709,620; sheep products, $15,260; and miscella- 
neous, $1,018,950 ; total, $8,433,380. The largest items in this German 
trade v/ere 1,490,104 pounds of pork, 18,878,858 poundsof hams and bacon, 
40,672,851 pounds of lard, 8,428,396 pounds of cheese, 5,805,344 pounds 
of tallow, &c. France received 18,455,982 pounds of tallow and other 
cattle products, amounting to $1,736,049 ; 13,398,911 pounds of hams 
and bacon, 15,305,222 pounds of lard and other hog products, amount- 
ing to $2,030,014 ; sheep products, 49,000 pounds of wool, amounting to 
$19,600 ; miscellaneous, $72,585 ; total, $4,458,248. Belgium purchased, 
direct, $349,374 of cattle products, $1,100 of sheep products, $6,485 of 
miscellaneous, and $3,720,981 of hog products, the latter embracing 
24,657,519 pounds of hams and bacon, 17,635,701 pounds of lard, &c. 
We drove a good trade with Cuba, sending thither cattle products 
amounting to $274,966 ; hog products, $2,632,420 ; sheep products, 
(woolen manufactures,) $3,528; miscellaneous, $66,508; total, $2,977,- 
422. With the West Indies and. South America our trade was very 
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considerable, taking less of the raw material and more of the manufac- 
tured product. 

Breadstufis. — Our exports of breadstuffs during 1872 amounted to 
$84,751,688, agai^st $79,320,609 in 1871. Of this aggregate grain 
amounted to $64,281,339, leaving $20,470,349 for flour, meal, and other 
manufactures of grain. England received 13,878,146 bushels of wheat, 
16,698 bushels of barley, 12,396,575 bushels of barley and other small 
grains, to the total value of $30,120,132. Of manufactures of grains 
she imported from this country 208,839 barrels of flour and other items, 
to tlie extent of only $1,559,965. Her total import of our breadstuffs, 
$31,680,097, was somewhat over a third of oiir whole export. Scotland 
takes of our grain to the value of $3,723,384, mostly wheat and corn, 
and of grain manufactures, $721,941. Ireland makes a strong demand 
upon our breadstuffs, taking 3,939,122 bushels of wheat, and 10,895,539 
bushels of corn, which, with a few other small grains, amount to $14,- 
231,718. She takes, however, only $233,340 in grain i)roducts. On the 
continent of Europe, Germany, France, and Belgium are again our lead- 
ing customers. Germany takes $1,422,494 in grain and $85,909 ingrain 
manufactures; France $2,358,462 and $2,559; Belgium, $2,018,406 
and #24,814. In our trade with natives of our own continent, the 
manufactures of grain reach larger aggregates than the raw material. 
Canada is the only exception, taking $8,279^555 of the latter and $2,- 
841,434 of the former. The other British American possessions take 
but $37,546in grain ayd $1,290,582 in grain manufactures ; British West 
Indies take $339,242 and $3,894,515; Cuba, $291,811 and $1,226,333; 
Brazil, $8,935 and $3,200,505 ; Mexico, $43,118 and $242,151 ; Venezu- 
ela, $52,909 and $306,431 ; Colombia, $3,682 and $257,230 ; Hayti, $808 
and $435,637 ; Central America, $7,598 and $345,557; Uruguay, $19,005 
and $339,140; Danish West Indies, $7,800 and $394^976. Of Asiatic 
countries, China takes $9,251 of grain and $921,170 of grain products ; 
Japan, $9,701 and $65,609. 

Cotton and cotton manufactures, — Our total export of sea-island cot- 
ton was absorbed by England, Germany, and France, the first taking 
2,437,640 pounds, the second, 14,143 pounds, and the third, 257,323 
pounds. Of other cottons England took 672,813,998 pounds of a total 
export of 930,928,307 pounds. France stands next in this export trade 
of raw material, receiving 87,929,800 pounds ; Germany took 42,502,461 
pounds; Spain, 32,570,783 pounds; Ireland, 28,227,598 pounds ; Eussia, 
24,683,546 pounds; Holland, 22,784,985 pounds; Belgium, 10,098,368 
pounds ; Italy, 5,922,224 pounds. It thus appears that nearly our whole 
export was directed to Europe. On this continent, Canada took 
1,896,077 pounds ; Mexico, 957,209 pounds- Of the entire value repre- 
sented by this export trade, $182,988,835, raw material represents $180,- 
684,595, leaving but $2,304,330 for all sorts of cotton manufactures. Of 
the latter our largest exports WvCre to Canada, $349,926; Mexico, 
$279,292; Brazil, $258,966; Hayti, $128,429; China;" $107,616. 

Compared with 1871, our cotton export has very seriously declined, 
the crop of 1871 being only about two- thirds of the product of 1870. 
Sea-island cotton exports, which constitute but a small fraction of the 
whole, fell from 3,219,988 pounds to 2,709,106^ pounds, and other raw 
cottons declined from 1,459,715,036 pounds to 930,928,207, a loss of 528,- 
786,829 pounds. Of the declared values of these exports of raw 
material, sea-island cotton, though more than double the quantity ot 
the previous year's export, shows an aggregate value of only $1,410,303, 
a loss of $27,236, Other raw cottons declined in value from $216,889,- 
570 to $179,274,292, a loss of $37,615,278. Our exports of cotton man- 
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ufaetures fell from $3,558,136 to $2,304,330, a loss of $1,253,80(>. Our 
shipments of colored goods declined from 5,083,923 yards to 2,844,- 
888 yards uncolored cottons, from 14,832,931 yards to 8,859,191 yards,- 
other cotton manufactures from a value of $1,056,001 to $527,613. Of 
our domestic exports it is evident that cotton and its products are not 
only relatively but absolutely declining. 

Forest products, — Of wood in all its stages of preparation for manu- 
facture, and including firewood, our export during 1872 amounted to 
$12,265,682, an increase of $1,749,887. The largest shipments were to 
Cuba, $3,063,868; England, $1,921,537; Spain, $837,653; Peru, $781,415: 
British West Indies, $673,123; Porto Eico, $651,582; Canada, $611,299, 
&c. Of manufactures of wood, we exported $2,975,190, an increase of 
$574,443. Of these, our largest shipments were to Canada, $541,801 ; 
Cuba, $352,868; Australia and I^Tew Zealand, $302,216; Peru, $251,788, 
&c. Of bark, lor tanning, we sent to England, $74,495; to Ger- 
many, $34,334; to France, $30,988; to Scotland, $19,330, &c.; the total 
amount being $166,501, against $96,195 the previous year. Of pot and 
pearl ashes, France took $74,844, England $12,350, &c., the total ex- 
port being $108,474, against $103,249 in 1871. Of rosin, turpentine, 
spirits of turpentine, tar, and pitch, our export amounted to $5,909,221, 
that of 1871 being $2,604,043. Our besfc customers were England and 
Germany, the former taking $2,525,272, and tlie latter $866,198. Of 
ginseng, we sent to China $340,686, and to Japan, $930 ; total, $341,616, 
against $119,385 the previous year. Our total export trade in forest 
products amounted to $21,766,684, against $15,934,414 in 1871. Of 
this amount, England took $4,713,620 ; Cuba, $3,463,917 ; Germany, 
$1,334,770; Canada, $1,304,852; Peru, $1,055,204; Ireland, $971,357; 
Spain, $879,363 ; British West Indies, $768,756, &c. 

Liquors, fermented, hreived, and distilled. — Of native Avine we sent 
$12,624 to Central America, $6,913 to Canada, $4,393 to Mexico, 
$2,252 to Colombia, $1,733 to England, &c., the total amount being 
$37,713, against $26,444 the previous year. Our exports of beer, ale, 
&c., amounted to $33,169, those of 1871 being $38,378. Our largest 
shipment, $21,499, was to Cuba. Of grain-spirits we sent but $45,278, 
the export of the* previous year being $68,601; the largest amount, 
$8,776, was taken by the Sandwich Islands. We increased our export 
of molasses spirits from $376,957 to $517,556, the largest shipment, 
$428,509, being to the British African possessions. Of all other spirits 
we shipped but $28,665. The total export of all kinds of liquor amounted 
to $662,381, of which $428,737 went to the British possessions in Africa. 
The export of 1871 was $517,368. 

Sugar and its x)reparatio7is,— Of brown sugar, we exported $2,170 ; of 
refined sugar, $561,455 ; of molasses, $603,120 ; of candy and confec- 
tionery, $22,488 ; total, $1,189,233, the export of 1871 being $1,228,214. 
All branches of this trade declined, except refined sugar, v/hich rose 
from $500,986 to $561,455. Our largest shipments were to England, 
$314,485; Colombia, $149,492: Chili, $145,642; Scotland, $144,591: 
Germany, $120,986, &c. ; total, $1,189,233. 

Seeds, vegetable oils, oil-m^^^.— Cotton-seed, for the first time, appears 
in foreign trade, showing an aggregate of 6,360,109 bushels, valued at 
$72,212. Of this amount England took 4,606,451 bushels, valued at 
$48,831, and Ireland 1,682,710 bushels, valued at $20,900. Of flax- 
seed, we shipped 600 bushels, worth $1,867, and of all Qther seeds, 
$3,765,025. Of linseed-oil, our shipment amounted to 28,375 gallons, 
valued at $26,914. Of cotton-seed oil, our first shipment, we exported 
5473I65 gallons, valued at $293,54^. Of oil-cake, we sent out 206,970,910 
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pounds, valued at $3,966,368. The aggregate value of all these articles 
was $8,361,488, against $6,546,144 in 1871. Three-fourths of this trade 
was with the British islands, England taking $5,552,824, including 
190,995,812 pounds of oil-cake, valued at $3,648,824. Our trade with 
Germany amounted to $1,589,635. 

Tobacco and its products.— Ouv total export of tobacco and its prepar- 
ations amounted to $26,659,921, against $21,993,957 in 1871. Of this 
aggregate, $24,136,166 represented 234,936,892 pounds of leaf-tobacco, 
leaving but $6,648 for cigars, $5,241 for snuff, and $2,511,866 for all other 
preparations of tobacco. The largest shipment was to Germany, 
$7,024,515; England took $6,848,505 ; France, $3,541,226; Italy, $2,393,- 
870 ; Holland, $1,533,275. 

Miscellaneous vegetaUe 7natter,— Of various articles included under 
this bead, we exported $2,953,373, viz: fruit audits preparations, 
$804,469; vegetables, dry, dried, canned, pickled, &c., $688,323; hay, 
$135,714; vinegar, $8,356 ; hemp, $7,103 ; hemp manufactures, $310,770 ; 
cordage, &c., $362,343; hats and caps of straw, &c., $32,884; rice, 
$28,768; brooms, $166,338 ; hops, $408,305. Our shipments of all these 
articles were in excess of 1871, except vinegar, hats, caps, and brooms. 



Siaicmciit, hij countries, shomng the values of agricultural j^roducts exported from the United States to foreign countries during the fiscal year ending June 

30, 1872. 



LIVING ANIMALS. 





Hogg. 


Cattle. 


Horses. 


Mules. 


Sheep. 


All other 
and fowls. 


Total. 


Xumber. 


Value. 


Numljer. 


Value. 


Number. ! Value. 

1 


Number. 


Value. 


!N umber. 


Value. 


Value. 


Value. 


Til 


















100 
440 
3, 429 
3, 857 
12 


$600 
1,461 
15, 321 
*32, 213 

20.6 




$600 
G13, 005 
133, 226 
446. 122 
366, 052 
14. 021 
•^100 
35, 499 
1, 050 
1, 920 
103, 531 
14, 927 
28, 632 
1, 100 
229 
-32 
4, 235 
9, 335 




54, 716 
33S 
J5 
371 


$540, 943 
3, 135 
325 
1, 758 


346 
1,557 
1,144 
18, 755 
4 
1 
6 


$14, 120 
68, 960 
99, 320 
311, 450 
310 
100 
725 


375 
468 
286 
101 
25 


$55, 800 
29, 780 
67^ 425 
36, 900 
8, 271 


4 

164 
1, 725 
47 
30 


$350 
16, 125 
246, 739 
8,105 
5, 440 


$326 
5 
100 
7, 633 
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25, 580 


70 


9,180 


2 
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599 
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27 
6, 121 
30 
25 


1,800 
53, 085 
5, 874 
8,850 










14 

27, 228 
44 
90 
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25, 843 
3, 050 
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51 
G 
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127 
153 
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452 
8 
15 
6 


16, 153 
5, 850 

17, 151 
1, 065 


35 


873 


7, 450 










1,620 
35 
79 
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5 


150 


































4 


160 


17 


1,125 


12 

8 


2, 850 
1,650 






o 


100 




46 


7, 590 


95 
















5G, 110 


548, 153 


28, 033 


565,719 


1,722 


268, 475 


2,121 


294, 402 


35, 218 


79, 592 


17, 375 


1, 773, 716 





statement, hj countiies, slmving the values of agricultural products exported from the United States to foreign countries, c^^c. — Continiieil. 



Animal matter — Cattle products. 





' Beef. 


Butter. 


Cheese. 


Tallow. 


Leather. 


Leather manu- 
factures. 


Condensed milk. 


1^ eat's-foot oil. 


Candles. 


Glue. 


Total. 


Pounds. 


Yaluo. 


Pounds^ 


Value. 


Pounds. 


Value. 


Pounds, 


Value. 


Value. 


Value. 


Value, 


Value 


Value. 


Value 


Value, 




14 35G, 3Gfi 
2, 015, 041 
21, OOQ 
4,500 

1, 005, 206 
577, 371 

2, 801, 109 
132, 000 

20, 000 
2, 000 
46, 790 
238, 234 
92, 198 


1^1,017, 4S5 
153, 272 
1,507 
374 
59, 685 
30, 255 
217, 982 
10, 281 
500 
100 
1,715 
14, 390 
5, 810 


2, G45, 697 
835, 533 


$451, 039 
127, 509 


52, 056, 92G 
4, 264, 138 
39, 440 


$G, 095, 280 
408,811 
5, 096 


35, 418, 405 
2, 682, 833 
120, 249 


$3, 214, 144 
252, 629 
11, 651 


$2, 522, 106 
14, 042 




$5, 285 




$;132 


.$13, 353, 214 
1,018, 028 
18, 299 
374 
319, 466 
249, 941 
681, 934 
27, 866 
1,500 
13, 594 
53, 511 
274, 966 
173, 996 
459 
1, 689, 550 
1, 736, 049 
67, 777 
16, 384 
36, 523 
110, 713 
8, 635 
431, 290 

2, 044 
76, 094 

187, 767 
1, 125 
141,290 
349, 374 
206, 786 
243, 531 
48, 546 

3, 049 
4,150 

130, 381 




1 165 
45 






Ireland 











Gibraltar 
















Dominion of Canada 


270. 854 
414, 533 
879 613 
12, 170 


44, 280 
02, 888 
17G, 074 
3| 907 


34, 334 
68, 260 
592, 800 


3,618 
8, 649 

86, 630 


887, 757 
3, 120 
35, 158 
106, 248 


83, 061 
278 
3, 583 
12, 400 


44, 438 
66, 317 
7, 171 


67, 328 
72, 868 
58, 326 
275 




1,410 
81 


3,653 
8, 253 
126, 771 

200 


11, 993 
270 


British North America 


82 
5, 397 
803 




















A-astrali»j New Zealand, &c 














2i6 


9, 631 


1,867 




1,750 






64 

464, 637 
330, 480 
300 
238, 04G 
966 
43, 275 
9, 522 
47, 960 
139, 699 


2G 
94, 2G4 
73, 964 
60 
39, 2G6 
115 
8, 462 
2, 80B 
10, 859 
44, 850 






771, 678 
794, 105 
20, 407 
3, 000 
5, 805, 344 
18, 455, 982 
23, 220 
1,244 
3, 000 


51, 770 
66 119 
2^ 256 
334 
519, 988 
1, 718, 061 
2, 378 
112 
380 






Cuba 


92, 533 
218, 871 
' 201 
8, 428, 39G 
2, 612 
4, 048 
7, 985 
2, 490 
5* 154 


11, 131 
27, 584 
20 

976, 161 

388 
614 
1,295 
332 
14, 385 


17, 892 
342 


49, 201 
4, 107 


8, 404 
82 
45 




9, 513 

59, 815 


4, 022 




3C 








1, 223, 969 
230, 790 
618, 08S 
68, 100 
65, 700 
319, 600 


76, 583 
17, 360 
46, 896 
5, 132 
5, 696 
21, 111 


76, 553 


815 
125 
3, 578 
6, 699 
8, 840 
5, 865 
8, 495 




184 














1, 179 
283 
1, 393 
7, 062 


30 
13 
5, 471 
15, 760 




4,640 






42 
47 






3, 505 
1, 680 




China 












140 


Holland 


42, 500 
12, 000 
722, 630 
7, 935 
1,300 
12, 290 
11, 040 
136,600 
440, 017 
27, 000 


3, 675 
838 
36, 861 
694 
125 
883 
773 
7, 743 
41,317 
2, 854 










4, 542, 441 


427, 415 










Dutch East Indies 


3, 857 
101,401 
117, 312 


1, 15G 
21,474 

30, 048 










50 
78 
505 








Dutch West Indies and Guiana 


5, 717 

52, 922 


848 
8, 627 


8, 926 
84, 676 
12, 013 
1, 046, 747 
3, 896, 582 


899 
8, 716 
1,000 
110, 902 
348, 346 


4, 585 
2, 564 


3, 544 
114, 0G5 


48 


7, 692 
21, 625 


ii3 

875 




40, 194 
659 
101, 530 
489, 854 
1,960 


9, 627 
125 
32, 882 
142, 495 
568 


10, 564 


2, 869 


108 


1,958 


52 
130 
0, 387 
3, 976 
368 
291 


6 


14, 883 










35, 40G 
38, 264 
11, 785 


5, 890 
5,758 
1, 878 


84, 138 
6, 571 
2, 090 


69, 147 
1.5, 845 
40, 788 
1, 306 




599 
24, 035 






31, 266 


3, 412 




■ 122 


Sandwich Islands 






7, 000 
48, 499 
1.082 


T599 
4, 150 
101 




753 




Eussia on the "White and Baltic Seas 
Haytl _ 




















298,072 


22, 822 


189, 977 


44, 792 


7% 035 


12, 299 


800 


32, 748 


60 




16. 669 


90 



San.DomiDgo 

Peru 

Central America 

Chili 

Denmark 

Danish West Indies .... 

Portugal 

PertnguesG possessions . 
Sweden and Norway — 

Austria 

_ Turkey 

Greece 

Liberia 

Other countries 



25, 150 
313, 057 

96, 724 
190, 4G0 



2GC, 405 
30, 000 
54,900 



1,789 
18, 943 
• 6,589 
10, 627 



IG, 57;- 

2, 400 

3, 527 



100, 926 
30, 59' 
46, 75o 



121, 341 
'"3," 807 



982' 
698; 

300; 



28, 372 
325 
70, 139 



24,- 



24, 680 
8, 067 
2, 119 



2, 928 
1,134 
285 



1,000 
87, 150 
13, 390 



258, 697 
9, 767 
241,840 



728, 38: 



17; 
8. 965 
1,385 



23, 743 
985 

24, 286 



68, 666 



233! 



9, 226 
7, 920 
131 25,974 
.. 3,281 



3, 294 9, 731 
"'75 



250 
530 
1,399 
6, 955 



983 
90 



2, 420 



5, 476 
2,847 
5, 887 



19, 457 



56i 
50 



44, 649 
51. 041 
59, 070 
23, 233 
23, 743 
78, 148 
27, 910 
5, 014 
68, 86a 



50 



Total 



49, 700 
15, 600 



2, 528 
1, 929 



2,854 
9, 680 



820 
1, 162; 



1, 263 
5,181 



933 



2,313 
9, 101 



1,233 



5, 882 
15, 358 



26, 652, 094 



1, 870, 826 



7, 740, 261 



1, 498, 81266,204,025 



7, 752, 918 



76, 151, 218 



6, 973 189 



2, 864, 800 



665, 267 



9, 402 



341,21017,988 22,031,220 
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statement, Inj couniries, slioiciag the values of agricuJiura I prodncis exported from the United States to foreign countries^ ^c. — Coutiuued. 

Ani^ial MATTER^JSro*/ and sheep products. 





Pork. 


Hams and bacon. 


Lard. 


Lard-oil. 


Total of hog 
products. 


Vi'ool. 


s 1 ■ 

^ "o 


Total sheep 
products. 


rounds. 


Value. 


rounds. 


Value. 


Pounds. 


Value?. 


Gallous. 


Value. 


Value. 


Pounds. 


V alue. 


Value. 


Value. 


England 


12, 103, 556 
8CG, 800 
33, 200 
7,000 
12, 84G,'262 
4, 791, 421 
8, 137, 36G 
202, 200 


$911, 989 
-62, 937 
2, 639 
700 
905, 000 
291, 410 
591, 446 
14, 095 


163, 397, 588 
11,711,571 


§14, 037, 448 
1, 125, 614 


70, 131, 800 
8, 612, 643 
18, 750 


$7, 0G5, 012 
884, 735 
1,875 


208, 363 
87, 080 


!$231,816 
75, 409 


.^22, 247, 167 
2, 488, 695 
4, 514 
700 

1, 110, 847 
361, 218 
081,534 
30, 494 


% 

392 


^4G0 


■$10, 595 
1 879 


611,055 
1, 879 


























Dominion of Canada 

Other British North America 


894, 081 
416, 515 
1, 076, 304 
19, 813 


01, 565 
56, 043 
103, 538 
2, 490 


646, 145 
93, 404 
2, 582, 739 
110, 840 


85, 926 
12, 776 
270,915 
12, 717 


32, 020 
1,406 

19, 163 
1,324 


28, 356 
989 
15, 635 
1,192 


4,118 


■ 1, 361 


142, 830 

'726 
1 722 


144, 191 
44, 540 
739 
1,722 




5 


13 








Australia, New Zealand, &c 


8G, COO 


5, 922 










2, 841 


2, 900 


8, 822 






1,413 


1,413 


















iG, boo 

G41, 209 
1,813, 250 


623 
48, 078 
131, 635 


50, 841 
7, 615, 856 
762, 093 
1,576 
18, 878, 853 
13, 398,-911 
214,119 
12, 025 
33, 380 
22, 559 
16, 076 
91,360 
2, 250 
203, 835 
296, 001 
1,981 
07, G04 
24, 657, 519 
44, 267 
46, 794 
£0, 707 
9, 102 


4,132 
739, 713 
97, 391 
173 

1, 581, 133 
1, 065, 195 
28, ^595 

1, 827 
4, 357 

2, 815 
2, 134 
6,116 

280 
• 16, 444 
31, 686 
200 
9, 118 
1, 907, 408 

6, 771 

7, 229 

3, 234 
1, 270 


86, 114 
18, 676, 287 
1, 462, 571 
1,200 
40, 672, 851 
15, 305, 222 
270, 286 
28, 896 
1, yyi, t^Z 
4, 467 
258, 360 
8, 561,596 
2,500 
219, 910 
1, 079, 754 


8, 276 
1, 848, 271 
1G2, 250 
146 

3, 998, 293 
1, 450, 090 
33, 642 
3, 6G8 

^^'507 
31, 303 

S5G, 237 
287 
23, 096 

121, 082 






13, 031 

2, 632, 420 
391, 529 
319 

5, 709, 620 

2, 630, 014 
141, 713 

7, 585 
206 760 
''29! 176 
33, 770 
8C2, 353 
1, 167 
89, 551 
154, 744 
275 
57, 035 

3, 720, 981 

13, 270 
710, 076 
5, 397 
43, 048 












4, 036 
302 


3, 358 
253 






3, 528 , 
209 


3, 528 
209 
















1, 490, 104 
1, 149. 027 

9C5; 825 
20, GOO 
30, 480 

335, 420 
4, 400 


127, 443 
85, 542 
79, 776 
2, 090 
2, 902 
25, 794 
328 


3, 684 
36, 063 


2, 751 
23, 287 


87, 000 
49, 000 


15, OCO 
19, 600 


260 


15, 260 
19, 600 

553 
8 007 
5', 133 
1, 635 




558 
8, 907 
5, 133 
1, 638 














1 164 


9C1 


































10, 000 
G84, 929 

13, 64G 
750 

31, 300 
3G1, COO 

53, G20 
319, 670 

11,100 

14, 000 


000 
49, 146 
818 
75 
2, 153 
23, 950 
4, 355 
29, 484 
1,098 
874 














Dutch "West Indies and Guiana 


332 
1, 041 


265 
1,158 






181 
7 085 


181 
7,085 


Italy 








446, 457 
17, 657, 701 
16, 020 
5, 582, 119 
6, 740 
31 f, 340 


4G, 627 
1, 763, 770 
2,144 
C65, 528 
002 
39, 304 


42 
1,093 


37 

853 










Belgium 






1, 100 

,010 
718 
942 
860 


1,100 
010 
718 

.942 
860 








Colombia 


9, 247 
130 
2, 000 


7, 835 
163 
2, 500 




















































603, 3G3 


208, 947 1 27, 779 


G32, 651 


61, 950 


i, 694 


i,439 


714, 586 






323 


322 



San BcmiDgo 

Peru , 

Central America 

Chili 

Denmark 

Danish West Indies 

jji Portugal 

Portuguese possessions. 
^ Sweden and Norway 

Austria 

Turkey 

Greece 

Liberia 

Other countries 

Total 



195, 050 
229, 600 
424, 800 
110, 600 


14, 434 
18, 844 
28, 227 
6, 971 


33, 676 
15, 469 
39, 316 

2,993 


5, 027 

2, 258 
5, 6G6 
'389 


67, 761 
2, 500, 485 
63, 497 
317, 650 
1, 033, 945 
229,480 

8, 082 

9. 910 
95; 470 


8, 451 
293, 833 
7 570 
39i 378 


""12," 299' 
513 
IG, 570 


10, 569 
14, 507 


490, 169 
30, 000 
16, 700 


35, 131 
2, 109 
1,100 


87, 707 

5, 353 

6, 7C7 
1, 784, 966 


8,916 
852 
943 
142, 887 


25, 390 
1,040 
1, 182 

10, 170 


^4 




6S0 




•: 




5-2, 400 
11, SCO 


'"'3,' 430 

801 


47, 479 
G, 854 


■ 4, 37.i 

883 


1, 550 


243 
l.-G 




']--' 

......... 



27, 912 
325, 504 
41, 981 
61,345 
97, 822 
70, 117 
3, 992 
3.225 
153, 057 







72 
330 
4, 125 
855 


• 72 

330 
4, 125 

855 










175 


175 






! 




243 


243 






........ 

""lis 


718 



I 57, 109, 518 |4, 122, 308 j246, 203, 143 j 21, 12G, 



V.Y), 65 i, 660 



20, 177, 619 



2,433 j 45,859,002 | 140,515 j 30,431 1212, GC9 | 219,103 



Sfatmenf, hy coimtrics, slwidng the values of agricultural products cxj)ortcd from the United States 

* Animal products— IfisceHajicoMs. 



iofcrdf, 



u cciniti lccj <Jc.— Goiitinued. 



England 

Scotland 

Ireland 

(Gibraltar 

Dominion of Canada 

Otber British American possessions . 

British AYest Indies 

British Africa 

British East Indies 

Australia, &:c 

Other British possoesions 

Spain 

Cuba 

Porto iiico 

Other Spanish possessions.' 

Gerr 



Erauco 

Erench America" 

Other French possessions 

Brazil 

China 

Argentino Kepuhlic 

Holland 

Dutch East Indies , 

Dutch "West Indies and Guiana.. 

Mexico 

Italy 

Venezuela..." 

Belgium 

Japan 

Colombia 

Sandwich Islands - . . 

Uruguay 



Value. 



ec;o, 002 

27, 775 
12, 900 



Value. 



$7G3, 475 



500, 
4, 953 
584 



11, 497 
10 



5, 042 
I'J, 440 



49 
150 



154,611 
14, 2G9 



110 

"isi 



Value. 



$2, 492, 271 



45, 830 
17, 297 



1| 



Value. Value. 



$228, 377 
100, 712 



4, 751 



01 
240 



14,780 



775,234 i 15,427 
11,061 7,223 



S^314, 728 
194, 263 



8-10 
3, 155 
12, 802 
33, 381 
16. 523 



9, 531 



490 
2, 946 
960 



1,000 



1G8 
13 



41,717 
16, 956 
213 

1, 540 
1, 179 
4, 877 

700 
ISO 
335 
4,912 
4, 073 
39 
1,496 

2, 319 

2, 036 

3, 624 
1,607 

930 



Value. 



§239 
443 
11 



355 



Value. 



$85, 481 
1, 020 



1,982 



10, E 



17, 387 
2,013 



858 
"i,'894 



!i?3, 950 
65 



6, 525 
16, 890 
35,«54 

4, 112 



343 



30, 501 
9, 779 



1,819 
1,653 
321 
451 
7, 410 
4, 2G0 



6, 154 
62, 647 12, ; 



-« o o 



Value. 



ecoo 



126, 001 
12,618 
705 



§129, 242 



178 
813 



1,310 
1, 434 
130 
366 



12, 385 



1,867 
75, 279 



£56 



8,431 I 
1,181 
9, 997 



», 050 
•440 

256 



;, 039 
771 



',011 
30 



702 
,679 



29 
416 



19 
160 
154 



Value. 



64, 087, 126 
323, 835 
14, 055 
840 
692, 442 
65, 443 
70, 658 
20, 830 



11,248 



11,442 

66, 503 
12, 483 



1,018, 950 
72, 585 
. 1,844 
3,425 
9, 443 
13,400 
7(30 
2, 074 

11,390 
81,049 
39 
15, 354 

6, 485 
12,353 
80, 857 
11,815 

^ 955 



Ivussia ou tbe Ealtic and White Seas.. 

Eussia on tbe BJack Sea 

Hayti 

San Domingo 

Pern .\ 

Central America 

Chili 

Denmark , , 

Danish West Indies , 

Portugal 

Other Portnpneso possessions , 

Sweden and Nor-vray 

Austria , 

Turkey 

. Greece . 



90 

5 

4,585 
561 
18 



4,172 



254 



10 



35 



2,421 
294 
6. 542 
2, 986 
2, 174 



262, 128 
49, 337 
1,949 
6, 820 
720 



5, 820 
2, 918 



12G 
26 



75 
1, 319 
1,213 

""'347" 



409 



2, 921 
189 
40 



3, 329 
120 
1, 022 



438 



306 



Liberia 

Other coimtries- , 



462 
615 



230 
',871 



770 



153, 714 



1, 445, 178 



3,343,005 



374, 167 



697, 067 



1, 048 



126, 130 



615, 963 



188, 574 



153,! 



S:(itaneiii, hi; conniy'ies, showbtg iho values of agricultiiraJ producis exported from ilie United Slates io forcinn countries, rjc— Coiitiiiiietl. 

Bre ADSTUFi s— Grai u . 



GO 



Eno;land 

Scotland 

Ireland 

Gibraltar 

Dominion of Canada 

Britislj, North America 

British West Indies, &c. . . 

British Africa 

Australia, <fcc 

Other British possessioiis. . 

Spain 

Cuba 

Porto Kico 

Other Spanish, possessions . 

(.Termany 

France 

I'rench xLmerica 

Other French possessions. . 
Brazil ." 



China . 

Argentine Iwopublic , 

HoBand 

Dutch East Indies 

Dutch West Indies and Guiana. 
Mexico , 



Italy . 

Venezuela 

Belgium 

J apan 

Colombia 

Sandwich Islands 

TJrusiuay 

Hayti 

San Domiii;;-o 

Peru . 



Wheat. 



Bushels. 



878, 146 
1, 200, 143 
3, 939, 122 



3, 709, 065 
2, 477 



800 
110 



390, 737' 
, 429, 088 



2,309 



244, 117 
1,030 



Value. 



>^20, 853, 047 
1, 796, 053 
6, 198, 631 



4, 444, 1G6 
3, 187 



],217 
202 



429, 709 
2, 233, 164 



3, 097 



356, 290 
1,272 



Bye. 



Bushels. 



6, 000 



31, 570 



471, 944 



144, 122 



Valu 



$5, 500 



420, 112 



127, 523 



Barley. 



Busli'ls 



16, 698 
22, 574 



14, 050 
17, 708" 



3, 360 
""36 



3, 469 



227 



1,454 



Value. 



!i?12, 689 
16, 100 



7, 280 
14,622 



!, 352 
"31 



166 



1, 374 



Coru. 



Bushels. 



Value. 



12, 39G, 575 
2, 487, 217 
10, 895, 539 
20, 595 
7, 318, 500 
10, 598 
190, 695 



$9, 221, 546 
1, 870, 991 
8, 031, 929 
16, 000 
3, 763, 043 
8, 440 
164, 492 



8,955 
107, 602 



791 
730, 914 
161, 490 
15, 874 



8, 788 



12, 991 
27, 892 



9,100 
21, 039 



0, 347 
79, 040 



719 
571,303 
1J4, 388 
13, 596 



8, 099 



10, 083 
19, 935 



7, 702 
27, 233 



Oats. 



Other small 
grain and 
pulao. 



Bushels. Value 



107. 597 
10, 712 
52, 748 



47, 664 
6, 366 



7, 787 



780 



1,026 
165 
440 



Value. 



39, 4S2 
5, 864 
34, 807 



27, 551 
4, 512 



4, 725 



2, 829 



608 
115 

288 



S;32, 823 
34, 740 
1,158 



4, 772- 

5, 433 
139, 943 

56 
60 



24 

184, 981 
7, 234 



1,310 
10, 910 

9, 901 
446 
836 

6, 210 



514 
2, 394 
14, 223 



Total. 



Value. 



$30, 120, 132 
. 3,723,384 
14, 231,718 
16, 000 
8, 279, 555 
37, 546 
339, 242 
56 
2, 690 



7, 588 
291, 811 

11,746 
719 

1, 422, 494 

2, 358, 462 

28, 222 
6, 276 

8, 935 
9, 251 

10, 083 
503, 748 
2, 394 
10, 211 
43, 118 



Central Ameripa . 
Chili 

Denmaik 



22, 506 
1, 275, 101 
47 



39, 076 
1, 887, 714 
67 



140, 776 



129, 467 



430 



558 



0, 373 
58 
366 



5,288 
53 
323 



350 



314 



11, 855 
1, 077 
113 

778 

59 

22, 704 
2 



9, 777 
1,225 
126 
600 

68 

18, 800 



4, 009 



4, 893 
502 
13, 876 



2, 872 
310 
8, 074 



125 



149 



458 



396 



1, 183 



1, 047 



512 
119 
718 
2, 041 



335 
93 
463 
1,274 



1,384 
2, 719 
817 
205 
471 
193 
1, 822 
4, 732 
10 



52, 909 
!, 018, 406 
9, 701 
3, 682 
9,840 
19, 005 
808 
600 
2, 285 
7,598 
10 



Dauisb West Indies 

Portugal 

Portuguese possessions . 

Sweden and Iforway 

Austria 

Turkey 

Greece 

Liberia 

Other countries 



205 



201 



2,214 
16, 150 
3, 754 



1, 93G 
13, 039 

2, 853 



4, ess 



C9 



7, 800 
GSO, 194 
2, D22 



198 



23, 423, 080 38, 915, OGO 



794, 907 



703, 929 



66, 891 



63, 407 



34, 491, 650 



23, 984, 365 



2C2, 975 



135, 129 



479, 449 



64, 281, 339 
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statement, hi/ couniries^ showing the values of agricultural products exported from the United States to foreign countries, ^c- 

BiiKAiysTVFFa—Manvfactures of grain. 
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England 

Scotland 

Ireland 

Gibraltar 

Dominion of Canada 

British North America 

British West Indies 

British Africa 

British East Indies 

Australia , 

Other British possessions. . . 

Spain , 

Cuha 

Porto Ilico 

Other Spanish possessions. , 

Germany , 

France 

French America .• 

Other French possessions... 

Brazil 

China " 

Argentine Eepuhlio 

Holland 

Dutch East Indies 

Dutch West Indies 

Mexico 

Italy . .: 

Venezuela ." 

Belgium..^ , 

Japan 

Colombia 

Sandwich Islands 

Uruguay 

Hay ti 

San Domingo , 

Peru 

Central America , 

Chili 

Denmark 



Wheat-flour. 



Barrels. 



98, 
20, 
1, 
338, 
192, 
421, 
1, 



1G4, 
G5, 



62, 
8, 
382, 
152, 
4, 
1, 
10, 
33, 
28, 

38, 
4, 
9, 
30, 
8, 
40, 
55, 
16, 

48. 



Value. 



$1, 347, 258 
6S7, 737 
144, 938 
8, 180 
2, 303, 838 
1,241, 561 
2, 993, 546 
12, 665 
900 
17, 022 
325 
1, 925 
1, 180, 436 
502, 218 
57, 030 
27, 127 
1,593 
473, 055 
54, 041 
3, 166,635 
916, 496 
35, 862 
7, 737 
64, 386 
250, 996 
218. 279 
320 
296, 763 
23, 367 
60, 810 
243, 182 
50, 120 
301, 494 
425, *2 
146, 042 
1, 350 
329, 213 



Bread and biscuit. 



Pounds. Value. 



1, 860 
'i7,"760 



(12, 454 
108, 354 
7, 545, 5.95 
133, 235 



162, 738 
413, 203 
450 
3,235 



107, 357 
158, 091 
256, 681 
4, 839 
20, 118 
2, 000 
3,114 
256, 406 
175, 394 



44, 724 



68, 709 
125, 339 
184, 845 



116, Oil 
46, 279 

6, 830 
147, 994 

1,250 



5, 048 
9, 461 
421. 705 
8,605 



12, 394 
27, 836 
80 
181 



6, 492 
10, 025 
24, 072 
260 
1, 033 
150 
271 
14, 570 
12, 316 



3, 589 



3, 486 
10, 492 
11, 158 



8,762 
3, 267 
. 634 
10, 750 
125 



Eye-flour. 



Barrels. Value 



941 
10 

300 



155 



190 



280 



Com-mcal. 



Barrels. Value. 



1,607 



84, 718 
65 
1, 959 



10 
483 



1, 418 



210 



150 



137, 203 
8, 918 
108, 529 
53 



1 

5, 239 
11,916 



25 
6 

1, 141 



4 

11 

475 



5, 256 
29 



401 



223 
4 



14 



396 
5 



$7, 004 
"""'546" 



524, 515 
33, 840 
434, 369 
222 



3 

21, 608 
49, 381 



J 12 
30 
4, 792 



24 
64 
1,722 



25, 253 
173 



1,584 



939 
27 



70 
111 



1,498 
33 



Maizena, 

&G. 



Value. 



$199, 671 
■32, 550 
84, 968 



1, 211 
11, 026 
36, 211 

6,119 



15, 051 



611 
10, 937 
3, 483 



18, 585 
919 

3, 046 
505 

7, 691 

4, 263 
313 



268 
954 
6, 792 
150 

2, 902 
1,447 
1,245 
2,124 
5, 340 

480 
1, 025 
162 
5.37 

3, 679 



Starch. 



Value. 



$5, 905 

1, 654 

2, 012 



1,504 
629 
6, 725 



884 



100 
948 
80 



39, 182 
17 
39 



2, 483 
46 
51, 316 



16 
4, 592 



175 



485 
90 

37, 166 

98 
99 
1, 942 
207 



Total value. 



$1, 559, 
721, 
233, 
8, 

2, 841, 
1, 296, 

3, 894, 

27, 

32, 



1, 226, 
583, 
57, 
85, 
2, 
4S8, 
64, 
3, 200, 
921 
^90i 
7, 
64, 
300, 
242, 

306, 
24, 
65, 
257, 
66, 
339, 
435, 
149, 
4, 
345, 



965 
941 
346 
180 
434 
582 
515 
611 
900 
957 
325 
639 
333 
481 

no 

909 
559 
579 
571 
565 
170 
245 
887 
925 
460 
151 
470 
431 
814 
609 
230 
735 
140 
637 
681 
463 
557 
158 



Danisli "West Indies 

Portugal 

Portuguese possessions. 
Sweden and Norway — 

Austria , 

Turkey 

Greece 

Liberia , 

Other countries , 



32, 379 
4,648 
3, 140 



254, 954 
33, 386 
24, 732 



121, 297 



84, 270 



7, 433 



2, 587 



27, 097 



106, C40 
267" 



4, 200 
63 



G, 950 



GG 



394, 916 
33, 469 
31, 700 



875 
■140 



1, 514, 535 



11,705 
96. 737 



801 
6, 506 



178 



17, 955, 6S4 



10, 548, 879 



629, 841 



34, 401 308, 840 



1, 214, 999 



470, 009 ir.5, 415 

I 



7, 757 
50, 012 



20, 470, 349 



o 
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JSlatement, hy countries, shoicing iJie vaJiies of agriculiural j^rodiicts cxjsorted from iJie United States to foreign coitnlric s, .Jc— Continued. 

Cotton and manufactures thereof. 



tN5 





Sea Island. 


Other cotton. 


Colored goods. 


Uncolored goods. 


Other man- 
ufactures. 


Total. 


Pounds. 1 Viiluc. 

1 - 


Pounds. 


Till no. 

e.l28.SGo.419 
86, 527 
5, 784, 167 
334, 039 


Ytirds. 


Valnc. 


Yards. 


Valao. 


Value . 


Yalue. 




2,437,C-I0 j C-J,22j,957 


G72, ei3, COS 
435, 529 
29 227 598 
"l, 89G,' 077 


2, 500 


!ir500 


147, 501 
2, 185 


6"44, 087 
875 


C'27, 240 

1, GIG 
7, 794 

240, 93G 
17, 931 
32, 9:]5 

2, 940 
1,934 


,^130, 1G3, 203 
89, 018 

5, 791,901 
683, 965 

51, 733 
89, 132 
2, 940 
1, 934 

6, 315, 336 

77, 280 
4,613 
8, 295, 342 
16, 895, 635 
•35, OGl 
14, 525 
258, 906 
107, GIG 
48, 680 
4, 409, 612 
20, 259 
407, 478 
1, 178, 243 
17, 472 
A, 907, 306 
10, 424 
89, 207 
10, 800 
33, 819 
5,218,526 
128, 429 
27, 261 
29, 831 
14, 196 
82, 757 

13, 458 
1, 300 

14, '674 


Il'Cltllltl 










Doiniiiioii of Cn.iifl,tli 






9, 6.o2 
43, 337 
310, 194 


1,375 
5, 754 
39, 886 


329, GGS 
108, 152 
69, 092 


] 01, 015 
28, 048 
16, 311 








Uritisli AVcst Indies .... 






i 


IBritisli A-lYicHi 






























32, 5"<0, 783 
7G8 


6, 315, 336 
150 




1 










111,287 
30, 893 
24, 400 


15, 884 

3, 606 

4, 000 


117, 932 
666 
40, 863 


35, 136 
330 
14, 452 


26, 110 
677 
2, 295 


T>orto Hico 








14, 143 

257, o23 


7, 733 
17G, CC8 


42, 502, 461 
87, 929, 860 


8, 2G6, 857 
16, 719, 027 


-.^ ■, . 






146, 104 

52, 202 
575, 3C8 
G74, 823 


28, 5G7 
8, 621 
99, 411 
91,249 

G, 958 


G, 494 
5GG 
li), 457 
12, 7i)9 
31, 722 


(}'*"licr Frpiicli possessions 










32, 777 
809, 303 
19, 113 


5, 338 
140, 098 

3, G58 












rii'in'i ' 




















24, 090 


Holland 






22, 784, 985 


4, 409, 012 






Dutch A^cstliulics . . 






29, 003 
559, 411 


3, 657 
84, 387 


40, 338 
1, 355, C30 


9, 445 
156, 537, 


7, 477 

38, 308 








957, 20:) 
5, 922, 224 


128, 180 
1, 178, 243 


Italy 












22, 643 


3, 799 


55, 1G5 


9, 092 


4, 561 








io, 098, 3G8 


1, 9G7, 3G6 








19, 049 
79, 442 
10, 819 


4, 808 
9, 977 
2,017 


12, 515 
450, 754 
(17, 603 
93, 636 


3, 748 
74, 531 
12, 285 
21, 812 


1 , 8C8 
4, 759 

2, 498 
12, 007 






































24, 683, 546 


5, 218, 52G 












340, 211 
94, 572 
20, 000 
37, 955 

108, 437 
18, 146 


76, 502 
19, 480 
3, 722 
5, 548 
14, 873 
2, 804 


170, 145 
32, 836 
5G, G26 
18,212 

545, 382 
28, 866 
3, 900 

110, 450 


40, 719 
7, 285 

20, 196 
4 222 

65^ 618 

10, 258 
1,300 

12, 082 


1,203 
49G 
5, 913 
4, 420 
1, 500 
396 






































4, 459 


766 
























442 


71 


i, 148 


299 


. i.595 



















18, 249 
31, 987 


2, GOO 
4, 3GG 








Total 






2,709,10(5 1 1,410,303 230,928,307 


179, 274, 292 


2,-844, 888 


458, 998 





52, 725 
51, 000 
3 237 
3, 421, 259 



8, 859, 191 



048 
0, 100 
5C1 
377, C20 



280 
245 



8, 748 
(i, 100 
3, 44 1 
382, 231 



1, 317, 719 527, C13 182, 988, 925 
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statement^ hy countries, slioiclng the values of agricultural products exported from the United States to foreign countricSj tjc— Continued. 

Forest products. 



England 

Scotland 

Ireland 

Gibraltar 

Canada , 

British America. 

Britisb West Indies 

British Africa 

British East Indies 

Australia, &c 

Other British possessions. . 

Spain 

Cuba 

P()rto Eico , 

Other Spanish possessions. 

Gerraany 

Erance 

Erench America 

Other French possessions . 

Brazil 

China 

Argentine Ecpublic 

Holland : 

Dutch East Indies 

Dutch West Indies 

Mexico 

Italy 

Venezuela 

Belgium 

•Japan 

Colombia 

Sandwich Islands 

"Drugaay 

llussia 

Kayti 

San Domingo 

Pern 

Central America 



Timber and 
lumber. 



Yalue. 



$1,921, 
232, 
162, 

46, 
CU, 

28, 
C73, 

89, 

33, 
*1G5, 



837, 
3, 0G3, 
C51, 

33, 
302, 
236, 
278. 

25, 
252, 

53, 
194, 

50, 



22, 
103, 
161, 
6, 
88, 
1, 
66, 
83, 
409, 

103, 
27, 

761, 
43, 



Manufac- 
tures of 
Tvood. 



Value. 



$179, 966 
57, 718 



181 
541, 801 
64, 693 
82, 417 
5p, 584 
1, 925 
302, 216 



6, 246 
352, 868 
42, 495 
1, 706 
126, 393 
15, 168 
15, 924 
8, 489 
70, 256 
54, 512 
88, 342 
1, 500 
855 
13, 322 
74, 920 
411 
10, 175 
3,411 
33, 727 
114, 583 
29, 692 
121, 612 



40, 607 
20, 375 
251, 783 
27,031 



Bark for 
tanning. 



Value. 



$74, 495 
19, 330 



417 
181 
1 



34, .334 
30, 988 



3, 494 



9 

254 
11 

1, 987 



Pot and 
pearl ashes, 



Value. 



??12, 350 



034 
52 



eo 



15, 540 
74, 844 
. 31 



250 
1, 918 



1,820 
306 



67 
'250 
"43 



Kosin and 
turpentine. 



Value. 



$1, 225, 833 
154, 231 
215, 447 
55, 535 
57, 409 
1, 160 
835 
9, 795 
7, 614* 
19, 997 



34, 490 
17, 024 
98 
168 
786, 987 
22, 033 
227 
45 

71, 939 
199 
15, 315 
145, 392 



03 
2,716 

54, 099 
6, 091 

90, 821 



382 

619 
16, 207 
75, 333 

228 
34 
10, 419 

119 



Spirits of 
turpentine 



Value. 



ei, 258, 404 
19, 541 
593, 774 
40 

54, 538 
1, 155 
C, 815 
■ 3, 243 
12, 150 
35, 922 



18, 
2, 
34, 
310, 



103 
1,676 
13, 730 

G88 



142 
1, 607 
450 
22, 260 



1,029 
53 
8, 652 
419 



Tar and 
pitch. 



Value. 



Giiisoii^ 



Value. 



8, 



035 
500 



88 

S2-.5 
.,5(:5 

359 ! 
,,325 1 

3i4 ! 



353 
8, 980 
819 



71 
1, 012 
1, 966 
118 



178 

1 , 505 
3, 205 

54 
1,114 
43 
328 

2, 005 
225 

54 



651 
295 
2, 930 
1,CC2 



8340, 660 



C'30 



Total. 



Value. 



$4, 713, 
491, 
971, 
102, 
3,304, 
101, 
768, 
153, 
56, 
523, 



620 
877 
357 
591 
852 
317 
756 
872 
839 
791 



879, 
3, 463, 
C95, 
35, 
1,331, 
379, 
296, 
34, 
415, 
453, 
:i32, 
519, 
1, 
37, 
186, 
230, 
■ 26, 
192, 
36, 
185, 
113, 
569, 
70, 
140, 
47, 
1 , 055, 
71. 



363 
917 
844 
230 
770 
584 
057 
533 
010 
892 
772 
124 
033 
488 
314 
074 
578 
250 
850 
040 
38 L 
888 
243 
538 
783 
204 
634 



Chili., 

Denmark 

Danish "West Indies 

Portugal 

Portuguese possessions.. 
Sweden and Norway . . . . 

Austria 

Turkey .' 

Greece 

Liberia 

Other countries 



151,767 

"" 87/149 j 
128, 454,- 
41, 418 



50 



24,'lB8i" 

5, -808 
11,662 

16 
10 

6, 226 



•■■ 


' ! ■ 

152 


2, 724 
l[ 568 
184 
15, 132 


17, 007 


1,131 

222 








41 


383 








1,198 
120, 478 

4 GCO 


















1 800 






















103 
















166, 501 


108, 474 


3, 250, 854 


2, 521, 357 


131, 010 


341, G16 



286, 754 
7, 568 
113, 387 
149, 394 
53, 509 
1, 204 
120, 488 
12, 670 



Total. 



3,331 
8, 441 



2, 956 
1, 607 



6, 390 
10, 048 



12, 265, 682 



2, 975, 190 



21, 766, G84 
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statement, ly coaiiines, showing the values of agricultural products exported from tJie United States to foreign countries j <fc. — Continued. 



LIQUOES, FERMENTED, BREWED, AND DISTILLED. 


SUGAR AND ITS IMANUFACTURES. 


Countries. 




Beer, ale, porter, 
and cider. 


.9 

(-1 


ca 
CO 
rt 


d5 

^^ 

O 

O 


13 
"o 
H 


bO 

« 


fcb 
p 

(» 

-a 

o 

p 

fH 


an 

CJ 
CO 
02 

'o 


i 

<c 

ci 


o 
H 


Value. 


Value. 


Value. 


Value. 


Value. 


Value. 


Value. 


Value. 


Value. 


Value. 


Value. 




$1, 733 




$1, 649 






$3, 382 
54 




!^2, 695 


$311,778 
144, 591 
7, 986 
20 
1,269 
6, 420 
1 353 




^314, 485 
144, 591 
8, 001 

20 
36, 884 
33, 902 
13, 691 
581 








$54 
















15 
























G,913 
C90 
148 


§1, 306 
499 
1,258 
228 


4, 35? 
3, 377 
2 329 




24 
469 
24 


12,593 
5, 122 
3, 759 
428, 737 


^70 
993 
284 


32, 903 
25, 431 
8 fl09 
'581 


2, 642 
1,053 
3, 145 




$87 






428, 509 


















384 


150 


25 
220 
607 




81 


640 
220 
22, 800 
9 


















378 
1, 890 
328 


19 




397 
8, 953 
252 
5 

120, 986 
161 
394 
5, 905 
3, 528 
5, 865 
25, 512 




729 


21, 449 
9 




15 




7, 063 
124 






















5 

120, 826 
47 




538 
314 


40 


426 
1,829 






1,004 
2,184 
H 

27, 152 
6, 476 
4, 483 
5, 153 
25 




110 
102 


50 
5 

304 
99 
'CI 

303 






41 


7 




14 
319 






C19 


447 
4, 210 
3, 942 
1,414 

25 


25, 767 


2, 206 

67 

3, 739 




5, 714 
3. 467 
5, 389 
24, 541 


92 




89 


105 


280 




168 
971 






























2, 106 

29, 635 
20 
65 




• 102 

2, G30 


>2, 208 
33, 268 
20 
443 
3, 000 
14,314 
149, 492 
1,220 
39, 943 
33, 984 




4, 393 
280 


3, 036 


1, 625 




340 


9, 394 
280 
467 


810 


187 










430 




37 




3 

3, 000 
1,503 
23 
271 
395 


375 














716 
2, 252 
1, 777 
162 
312 


320 
216 
921 
54 
181 


3,023 
696 
8,776 
1, 345 
84 






4, 059 

3, 950 
11,515 

4, 843 
577 




10, 469 
143, 600 
661 
39, 553 
33, 905 


2, 342 

&G9 
2S3 






766 
41 
3, 282 






















70 



San Domingo 

Peru 

Central America 

Chili 

Danisli West Indies . 

Portugal 

Portngueso possessions 

Turkey 

Liberia 

Other countries 

Total 



409 
2, 024 



200 



74 
2 "357 



37, 713 



1,055 
1,341 



168 



33, 109 



54 
607 
966 
1. 740 
£70 
115 



45, 27a 





16, 675 
' 724 




1, 071 


7 822 
1 52', 454 
I 1, 566 

1 














517, 556 


23, 665 



329 
17, 946 
15, 655 
2,811 
638 
115 
7, 89(} 
52, 454 
1,566 
3, 079 



062, 381 



9, 932 
7, 433 
4, 964 
144, 510 
254 



ins 

15, 551 



2,170 561,455 



<J05 
G7 
1,04s 



18 



003, 120 



<5 

50 
633 
. 84 



22, 433 



10, 007 
8, 288 
5, 664 
145.643 
^254 

""i,'34G 



353 
15, 560 



1, 189, 233 



w 
o 

H 
O 

w 

H 
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JStaicmcnt, hy countricSj shoivhg ihe values of agricultural products exported from Vac United States to foreign, countries. .iY-.— Con tinned. 

SEEDS, VEGETABLE OILS, AND OIL-CAKE. 



00 



England . . 
Scotland . 
Ireland... 
Gibraltar. 
Canada., 



4, COG, 451 



Cotton-seed. 



Bushels. Yaluo. 



1, G82, 710 



$48, 831 



20, 900 



i'laxseed. 



Busliels. Value. 



All other 
seeds. 



Value. 



375, 
7, 



Castor-seed oil. 



Gallons. Value. 



177, 070 
14, 698 



896, 50S 
8, 593 



Linseed oil. 



Gallons, Value. 



Volatile or 
csscnt'l oils. 



Value. 



682, 269 
710 



Oil-ealve. 



Pounds. 



190, 995, 81^J 
3, 874, 150 



Value. 



$3, C48, 824 
152, 054 



Total 
value. 



=55, 552, 169 
53G, 393 
28, 7C1 



Uritish North America. 

British "West Indies 

British Africa , 

British East Indies 

Australia 

Spain 

Cuba ■ 

Porto llico 

Spanish possessions 

Germany 

Eranoo 

French America 

French possessions 

Brazil 

China 

Holland 

Dutch West Indies 

Mexico 

Italy..: 

Venezuela 

Belgium 

Japan 

Colombia 

Sandwich Islands , 

Uruguay , 

Hayti 

San Domingo 

Peru 

Central America 

Chili 

Denmark 

Danish West Indies 

Portuguese possessions.. 
Turkey 



$21 



I, 468 
589 
t, 494 



204 
2 
44 



159 
4 
29 



7,411 

659 
1,220 
1,035 



$7, 284 
685 
1, 149 
890 



1,780 
ICO 
51 



224, 575 
1, 000 
G, 763, 253 



8, 321 
18 

154, 487 



28, 018 
1, 456 
158,231 
890 



2, 000 



310 



968 



i, 044 
84 



299,725 I 
12 



159, 323 
10 



400 
!, 000 



250 



66, 360 



2, 353 



105, 



061 



19, 347 
35, 143 



20 
900 



8;t8 

370 



814 

330 



2, 233 
101 



38, 199 
10, 475 



980 
139 



8-1 



3, 471 
159, 462 
9, 684 
599 



10, 458 
18, 042 



1,540 
90 
843 



1,306 
77 
717 



128, 236 
8, 923 



2, 064 



20 
400 



44 
3, 507 



42 

3, 223 



4, 140 
100 
153 



896 
1, 191 



1,575 
243 



2, 536 
224 



1,696 



1, 589, 635 
'53, 421 

1, 409 
220 

2, 855 
333 

109, 438 
142 
6, 860 
400 

3, 977 
72, 104 

3, 300 
9, 953 
76D 



125 
72 
110 



12 



20, 



2, 133 
450 
305 
1,069 
2,380 



2, 103 
433 
245 
1, 054 
2, 247 



101 



41^ 
166 
114 



44 
246 



40 
230 



1, 461 



3, 329 
519 
771 

1,878 

2, 361 
20, 447 

1,900 
230 





i 






64 







43 


1 ' i ■ . ... i ! 


Total 
















C, 3G0, 109 


72, 212 


GOO 


1,8G7 


3, 765, 025 


547, 1C5 


293, 54G 


28, 375 


2G, 914j 235, 55G i20G, 970. 910 3, 9C6, 3G8 ! 

i 1 ' ^ 1 



39 
fi4 



8, 301, 48d 



O 



5 

H 
> 

H 



> 



CD 



80 



AGRICULTURAL REPORT. 

Tobacco and makufactures thekeof. 



Countries. 



EDjxlaiuI 

Scotland 

Ireland 

Gibraltar 

Canada 

British America 

Britisli West Indies 

British Africa 

British East Indies 

Australia, &c 

British possessions 

Spain 

Cuba 

Porto Kico 

Spanish possessions 

Germany 

Prance 

French America 

French possessions 

Brazil 

China 

Argentine licpublic 

Holland 

Dutch East Indies 

Dutch "West Indies 

Mexico 

Italy 

Venezuela 

Belgium 

Japan 

Colombia 

Sandwich Islands 

Uruguay 

Hayti 

Sau Domingo 

Peru 

Central America 

Chili 

Denmark 

Danish "West Indies 

Portugal 

Portuguese possessions . 

Austria 

Turkey 

Liberia 

Other countries 



Total . 



Leaf. 



Pounds. 



421, 

505, 
125, 
259, 
805, 
Gl, 
725, 
5G5, 



323, 
I 1C5, 



133, 
427, 
986. 
23, 
525, 



20G, 780 



223, 
592, 

8, 
100, 
39, 
395, 



84, 
t, 203, 
328, 
i, 255, 



352, 
45, 



234, 93G, 892 



Value. 



435, 399 
332, 233 
11, 484 
181,276 
555, 060 
9,194 
217, 230 
194, 862 



30, 

20, 
G80, 
43, 
3, 

6, 900[ 
3, 527, 
99, 
140, 



46, 
1,515, 



21, 
66, 
2, 393, 
4, 
332, 



54,159 



10, CG5 
301, 845 

41,117 
G58, 189 



41. 213 
C, 145 



24, 136, 166 



Cigars. 



Value. 



^2, 595 
936 



200 
1,370 
600 



130 
'265 



Snuff. 



Value. 



$1,513 



838 



565 



7 

220 



1, 171 

877 



6, 648 5, 241 



Other man- 
ufactures. 



Value. 



U, 413, 106 
24, 257 
1, 983 
37, 478 
41,149 
45, 169 
58, 462 
37, 359 
26, 692 
314, 609 
382 



46, 618 
5, 920 



63, 658 
14, 096 
23, 188 

1,716 

4, 345 
21,617 
51, 274 
17, 892 

1,490 
36, 907 

4, 257 



8, 871 
25, 726 

4, 635 
73, 859 
18, 571 
33, 857 

1,389 
1,215 
16, 168 
4, 130 
8, 113 
613 

5, 075 
507 

6, 248 



181 
'9," 084' 



2, 511, 866 



Total. 



Value. 



$G, 848, 505 
356, 490 
13, 467 
ai8, 754 
GOO, 317- 
55,299 
276, 530 
232, 221 
26,692 
344,952 
20, 473 
680, 261 
91, 091 
9, 654 
3,-178 
7, 024, 515 
3, 541, 226 
122, 492 
142,150 
11,139 
22, 417 
97, 846 

1, 533, 275 

1,490 
59, 781 
71, 239 

2, 393, 870 

13, 420 
358, 712 
4, 765 . 
128, 018 
18, 836 
63, 682 
87, 928 
2, 428 
37, 373 
9,929 
54, 592 
613 
15, 740 
302, 352 
47, 365 
658, 189 
181 
41, 213 
15,261 



26, 659, 921 



Agricultural implements. — During the fiscal year ending June 30, 1872, 
our exports of agricultural implements amounted to $1,647,413, ' the 
aggregate of the previous year being $1,070,946. Of fanning-mills we 
reduced our shipments from 35, valued at $1,390, to 19, valued at $470 
Of horse-powers we sent abroad only 11, valued at $3,200, against 20 
valued at $10,167, in 1871. Of mowers and reapers we increased our 
exports from 3,342 to 6,084, and from $354,263 to $714,016. Of plows 
and cultivators we raised our shipments from 9,586 to 17,395, and from 
$139,014 to $211,406. Unenumerated articles increased from $566,112 
to $618,321. England took 2,042 mowers and reapers and 207 plows 
and cultivators. "Germany took 5 horse-i)Owers, 2,267 mowers and reap- 
ers, and 2 plows. Scotland took 886 mowers and reapers and 18 plows 
and cultivators. The Argentine Eepublic took 323 mowers and reapers 
and 2,457 plows and cultivators. Uruguay took 6 fanning-mills, 21 
mowers and reapers, and 1,738 plows and cultivators, 
table will exhibit the results of this trade during 1^872 : 



The following' 
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Statement J hy countries^ shoiving the export of agricultural invplemenl^ during the fiscal year 

ending June 30, 1872. 



Countries. 


J'anning- 
mills. 


Horse-povr- 
crs. 


Mowers and 
reapers. 


Plows and cul- 
tivators. 


All oth- 
ers. 


Total. 


No 


value 


Xo. 


Value. 


No. ^ 


Value. 


Ko. 


Value. 


Value. 


Value. 












2,042 
886 
190 
135 
46 


$230, 861 
76, 040 
18, 005 
15, 073 
6, 275 


207 
18 

299 
98 
82 
6,209 


$2, 437- 
319 
5, 837 
1,783 
829 
99, 454 


$34, 503 

2,J955 
78, 534 
31,219 

3, 286 
35, 753 
50 
27, 180 

1, 272 
34, 823 

9, 128 
47, 637 

1, 660 
213 
266 

37, 309 
177 
42, 654 

2, 803 
1, 151 

18, 383 
1,200 
2, 119 
250 
81 

79, 384 
2, 039 
14, 472 


$273, 801 
79, 014 
103, 931 
48, 285 
10, 920 
135, 207 
50 

27, 691 
1,397 
54, 538 
17, 348 
344, 457 
2, 660 
323 
266 
47, 192 
177 
103, 780 
9,803 
1, 299 
22, 948 
1,200 
2,157 
270 
81 
80, 137 
2, 628 
31 232 
I'i 240 
45, 487 
3, 252 
86,219 
1, 504 
665 
10 
149 
272 


Scotlftud * 










Doniiiiioii of C3iii3id3i 


10 
3 


$2()0 
110 


4 
1 


$1, 205 
100 


Otlier Br. A Tnp'rir.a.n poss 
British West Indies 


British Africa 










British ]E!ast Indies .... 














A.ustrali3i, N. Zealfiud, &.c 














50 


• 511 


Spain 










1 

8 


125 

889 


Cuba 










889 
705 
o 


1, 716 

8, 220 
50 


Porto Rico 










Germany 






5 


1, G95 


2, 267 
6 
1 


295, 075 
1,000 
110 






















Other !French possessions . 
Brazil 


























1, 047 


9, 883 


China . - 














Argentine Kepuhlic ...... 










323 


41, 913 


2, 457 


19, 113 


Holland 










Dutch w. I. and Gruiana 














13 
267 


148 
3, 475 


Mexico ....... 






1 


200 


7 


890 


Italy 






Venezuela ................ 














3 


38 


Belgium .... . ...... 










1 


20 


Japan .... 














Oolomhia 














44 
22 
1,738 


753 
434 
14, 215 


Sandwich Islands 










1 
21 
121 

2 
1 
25 


155 
2,445 
13, 240 
275 
225 
5, 400 




6 


100 






Kussia .- 






Peru 










599 
10 
1,810 


5, 378 
279 
19, 464 


39, 834 
2, 748 
61, 355 
1,504 
615 
10 
149 
272 












Chili 


































3 


50 


Turkey 


















































Total . 


















19 


470 


11 


3,200 


6, 084 


714, 016 


17, 395 


211, 400 


618, 321 


1, 647, 413 
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AGRICULTURAL REPORT. 

MARKET PlilCES OF FARM 

These qaotations represent the staie uf the market as 



Products. 



NEW YORK. 

Flour, state per bbl. 

extra Stjite 

superfine western, 
extra choice weat'n, 

extra southern 

good to choice 

southern 

Wheat,No. 1 spring . bush . 

No. 2 spring 

■western, reS win- 
ter 

western amber 

winter 

western white 

winter 

Kye 

Barley 

Oata 

Corn - - . : 

Hay, shipping qual. . .ton. 
prime, lor retailing . 

Pork, mess bbl. 

prime mess .. .. 

prime 

Beef, plain mess 

extra mess 

Lard lb. 

Butter, western 

State dairy 

CJieese, western dairy 

State factoiy 

Cotton, ordinary to good 

ordinary 

low middling to 
good middhng.. 
Tobacco, lugs, all grades . . 
common to me- 
dium leaf 

Wool, imlled, extra 

super 

Ohio 

Michigan 

Texas 

California, fall and 
spring 

BOSTON. 

riour, western super. bbl. 

western extra 

western choice 

southern extra 

' Baltimore choice . . 

"Wheat bush. 

Rye 

Barley 

Com, southern yellow 

western mixed 

western yellow 

Oats, southern *. .. 

western 

Beef, mess, v/osteru . .bbl. 

extra, western 

Pork, prime, western 

mess, western 

Lard lb. 

Butter, Ifew York and 

Vermont 

western , 

Cheese, New York and 
Vermont fac- 
tory 

Ohio factory 

Hay.uorth and east'u . ton . 
western choice 



January. 



$5 70 to$G10 

6 40 to 7 10 

5 70 to GIO 

6 35 to 9 25 

6 GO to 7 35 

7 40 to 9 25 

J 58 

1 48 to 1 55 

1 56 to 1 60 

160 to 165 



1 62 
90 
90 
54 
76 
27 00 
29 00 
13 00 

11 50 

12 25. 
9 00 

11 OO 

12 
21 
11 
12 



to 174 
to 92 
to 1 20 
to 56} 
to 80 
to 28 00 
to 36 00 
to 14 50 
to 14 50 



to 11 00 
to 13 00 
to 9a 



1 65 

1 65 
92 
84 
53i 
73 
27 00 
30 00 
13 50 

11 50 

12 25. 
9 00 

11 00 

12 
21 
12 
14 



8^ to 10 

60 to 63 

64 to 68 

64 to 75 

75 

38 to 40 

42 to 50 



6 25 

7 75 
6 50 
9 00 
1 60 

95 
75 
80 
77 
79 
54 
55 

10 GO 
12 00 

11 50 
15 00 

9i 



to 5 75 
to 7 50 
to 10 00 
to 7 25 
to 10 25 
to 1 05 



to 110 
to 81 



to 12 00 
to 16 00 
to 12 50 
to 15 50 
to Hi 



18 to 33 
12 to 28 



12 to 14i 

10 to 13i 

25 00 to 36 00 

3100 to 33 00 



February. 



6 35 

6 75 

7 40 
1 56 
1 50 



to ^6 10 
to 7 25 
to 6 10 
to 9 50 
to 7 35 

to 9 50 
to 1 58 
to 154 

to 1 66 

to 172 

to 1 78 
to m 
to 1 05 
to 55; 
to 80 
to 28 00 
to 35 00 
to 14 50 
to 14 CO 



to 11 00 
to 13 00 

to 9^ 



1 72 
92 
80 
52 
70 
25 00. 
27 00 
13 50 

11 50 

12 00. 
9 00 

11 00 
9i 
12 
21 
14 
15 



17 to 19^ 101 to 21ii 



i9g- to : 

7-i to &i 



8i 
7U 
71 
76 
75. 
42. 



to 
to 

to 
to 
to 
to 



24 

Si 



80 



33 to 40 



5 50 

6 50 

8 00 
6 75 

9 00 
1 CO 

90 
75 
73 
73 
75 
55 
55 
10 00 
12 00 
12 00 
14 75 
9i 



to 5 75 
to 9 00 
to 10 00 
to 7 00 
to 10 25 
to 1 65 
to 95 
to 1 10 
to 77 
to 75 
to , 77 
to. 60 
to 



to 12 00 
to 16 00 
to 13 00 
to 15 00 
to 10 



20 to 
17 to 



12 to 16 
11 to 15 
22 00 -to 34 00 
27 00 to 30 00 



March. 



?6 10 
0 70 
6 10 

6 70 

7 00 



to $6 50 
to 7 50 
to 6 50 
to 9 50 
to 7 75 



7 SO to 9 50 

1 57 to 1 59 

152 to 156 

1G3 to 170 

1 70 to 1 73 



$6 30 to^6 65 

6 75 to 7 50 

6 30 to 6 65 

6 70 to 9 65 

7 00 to 7 25 

7 30 to 9 75 

1 57 U) 1 58 

1 48 to 1 54 

169 to 173 

1 74 to 1 78 



1 RO 
93 

1 14 
56 
71 



to 32 00 
to 14 10 
to 13 87 



to 11 00 
to 12 50 
t6 92 



23 
37 
16 
17J 



1 75 
88 

1 00 
53 
70 

27 00 

28 00 
12 80 
12 50 
10 75 . 

800 
10 00 

12 
24 
14 
15 



21 g- to 

7i to 

8i to 

7f) to 

70 to 

80 to 

80 to 



23L 
81 

10 

82A 
83A 
87' 

85 



39 to 41 



6 00 

7 00 

8 50 
7 00 

9 00 
1 60 

90 
75 
77 
75 
77 

51 
10 CO 
12 00 
12 00 
14 75 
9i 



to 6 25 
to 9 50 
to 10 50 
to 7 50 
to 10 50 
to 1 65 
to 95 
to 1 20 
to 78 



to 12 00 
to 16 00 
to 12 50 
to 15 00 
to 10 



18 to 
17 to 



14. V to 1 
12" to 16i 
22 00 to 32 00 
25 00 to 30 00 



Apiii. 



i^ij 50 to $Q 90 

■2 10 to 8 00 

6 50 to 6 90 

7 00 to 12 00 

8 00 to 9 73 

9 80 to 12 25 
1 65 to 1 66 

150 to im 

180 to 184 

1 87 to 1 92J 



to 1 82 
to 88} 
to 1 05 
to 56 
to 72 
to 28 00 
to 34 00 
to 12 87 
to 12 75 



to 9 50 
to 12 00 

to 8i 



23 
4'J 
17 

m 



1 88 
92., 
Glh 
52i 
73^ 
29 00 
31 00 
13 60 
13 25 
11 25. 

00 
10 00 
8i 
20 
30 
14 
15 



20} to 22i 

23 to 25 

8 to 9. 

9 to 10: 



78 to 86 
80 to 85 



57 to 00 
37i to 43 



6 00 

6 75 

8 25 

7 00 

9 00 
1 60 

92 
75 
77 
76 
77 



to 0 50 
to 9 50 
to 11 25 
to 7 25 
to 11 00 
to 1 90 
to 95 
to 1 20 
to 78 
to 77 
to 79 



56 

10 00 
12 00 

11 00 
14 00 

9 

18 
13 



16 
14 
22 00 
25 00 



to 62 
to 12 00 
to 16 00 
to 12 50 
to 14 50 

to o: 

to 35 
to 28 



to 20 
to 19 
to 33 00 
to 23 00 



Mav. 



to 2 05. 



to 91 
to 56 
to 74 
to 30 00 
to 36 00 
to 13 75 
to 13 50 



to 9 50 
to 12 00 
to 



25 
31 
17 

in 



20 to 22| 

23 to 25 

8 to 9i 

9 to lOi 
75 to 80 
75 to 83 



37i. 





.6 50 


7 25 


to 10 50 


9 50 


to 12 50 


7 25 


to 7 50- 


10 00 


to 12 50 


175 


to 2 10 


92 


to . 95 


75 


to 1 20 


77 


to 77^ 


75 


to 76 


76} to 77^ 


55 


to 61 


10 00 


to 12 00 


12 00 


to 16 00 


11 50 


to 12 50 


14 25 


to 14 75 


Oi 


to . 91 



15 to 31 

12 to 28 



16 to 17i 

15 to 17 

28 00 to 38 00 

31 00 to 32 00 
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June. 



July. 



August. September. October. November. December. 



if) 00 to$G50 

7 00 to 7 90 
6 00 to 6 50 
6 95 to 12 00 

8 25 to 10 75 

10 80 to 13 00 

.174 to 176 

1 68 to 1 71 

1 90 to 2 00 

2 05 to 2 08 



$5 30 to % 00 

6 30 to 7 30 
5 30 to 6 00 
615 to 11 75 

7 15 to 9 35 



2 00 
• 95 
1 00., 
54 
64 
32 00 
34 00 
13 15 
12 50 
10 50 
8 00 
10 00 
8i 
15 

srr 

10 
13 



to 2 12 
to 96 



to 56 
to 73 
to 33 00 
to 38 00 
to 13 25 
to 12 75 
to 10 75 
to 9 50 
to 12 00 
to 9g 



9 40 to 12 75 

157 to 160 

153 to 155 

1 63 to 1 67 

170 to 175 



168 to 1 
82^ 

Nominal 
43 to 



20| to 

2^ to 
8| to 

9 to 
70 to 
75 to 
76 



25 
30 
13 
14| 

23| 

^3 

10| 

76 

82 



62 to 

23 00 to 24 

28 00 to 32 

13 20 to 13 

12 50 to 12 

10 50 to 10 

8 00 to 9 

10 00 to 12 

8J to 

11 to 

23 to 

7 to 

7 to 



$5 55 to ^5 90 

6 65 to 7 50 

5 55 to 5 90 

6 50 to 10 75 

7 00 to 8 90 

9 05 to 12 00 

150 to 152 

1 47 to 1 40 

1 60 to 1 69 

170 to 175 

170 to 182 

74 

ITominal 

4U to 47 

61 to 63i 

20 00 to 21 00 

24 00 to 30 00 

13 50 to 13 60 

12 00 to 12 25 

10 50 to 11 00 

5 00 to 8 00 

7 00 to 10 00 

8 to 9i 
11 to 16 
20 to 26 

9 to 12 
11 to 13 



$5 75 to $6 30 

6 90 to 7 80 

5 75 to 6 30 

6 80 to 10 25 

7 25 to 9 50 

9 55 to 12 GO 
162 to 163 
159 to 161 

150 to 160 

100 to 170 

170 to 195 
75 to 85 

IsTominal 

35. to 49 
63 to 68 
19 00 to 21 00 
2600 to29 00 
1410 to 14 25 
1200 to 1250 
10 50 to 11 00 
5 00 to 7 00 
7 00 to 9 00 
Silo 9i 
10 to 
20 to 

12 to 

13 to 



^10 to $6 50 

7 10 to 800 

010 to 6 50 

7 10 to 8 30 

7 70 to 10 00 

10 50 to 12 50 

158 to 163 

150 to is- 
les to 173 
175 to 185 



2 02 



15 
26 
13] 



170 to 

80 

1 07.} 

38 to 45 
64 to 68 
20 00 to 21 00 
24 00 to 30 00 
1420 to 14 25 
13 00 to 13 50 
1125 to 11 75 
5 00 to 7 00 
8 00 to 10 00 
81 to 9i 

10 to ~~ 
20 to 

11 to 
Hi to 



$580 to|6 20 

690 to 700 

5 80 to 6 20 

6 80 to 11 00 
710 to 915 

9 20 tol200 

160 to 164 

150 to 159 

160 to 167 

168 to 175 

175 to 2 00 

85... 

70 to 85 

38 to 48i 

59 to 66 

20 00 to 21 00 

25 00 to 30 00 

15 25 to 15 80 

15 00 



$590 to $6 30 

7 00 to 7 80 

590 to 6 30 

6 90 to 11 00 

710 to 915 

9 20 to 1200 
IGO to 161 
150 to 155 

163 to 168 

170 to im 

176 to 205 

91 

90 to 116 
49i to 55 
63 to 75 

22 00 

28 00 to 36 00 
15 75 to 16 00 
15 25.......... 



20i to 23^ 

24i to m 

ai to 9i 

9 to 10| 

60 to 62i 

65 to 75 



16 to 17; 



17 to 20i 



20i to 
8i to 



23i 
9i 



21 to 
9 to 



9i to 101 



10 to 11 J 



151 to 181 

18& to 20i 
9ito 10^ 



112 



4 00 to 8 50 
8 50 to 1000 
8 i to 81 

10 to 

24 to 

12i to 

12 to 

16^ to 19i 



23 

35 



400 tol200 
8 50 to 13 50 
7| to 8f 

10 to 

24 to 

12ito 

12 to 



22 
35 
13 J 
14i 



i6i to m 



19ito 
9ito 



21i 
lOi 



30. 



6 50 to 7 00 

7 25 to 11 50 
10 50 to 12 50 

8 00 to 8 25 
1100 to 13 00 

185 to 2 50 

92 to 95 

75 to 120 

76 to 77 
74 to 76 
76 to 7t 



44 to 54 
22i to 25 



5 00 to 5 50 

6 25 to 9 00 
9 00 to 11 50 
6 50 to 7 00 
9 50 to 11 50 
155 to 180 

95 to 100 

75 to 20 

68 to 69 

65 to 67 

68 to 9 



61 to -65 

m to 65 

58 to 60 

45 to 50 

30 to 33 



5 00 to 5 50 

6 25 to 9 50 
8 50 to 11 50 
6 25 to 7 00 

10 00 ^o 11 50 

"60 to 1 80 

85 to 90 

75 to 1 10 

70 to 71 

67 to 69 

70 to 71 



63 to 70 



10 to 

54 

54 ... . 



35 to 48 
20 to 27 



35. 



to 58 



10 to ii; 

57i 

49 to 57! 

58i 

55 to 57 
23 to 38 



18|to 
Ulto 

10 to 
40 to 

55 to 



21 
lOi 

Hi 
45 



40 to 45 



2G . 



5 50 

6 75 

8 50 
6 75 

9 50 
150 

85 
75 
70 
67 
70 



to 5 75 
to 9 00 
to 11 00 
to 7 25 
to 12 00 
to 185 
to 90 
to 110 
to 71 
to 69 
to 71 



5 25 
7 00 
9 00 
7 00 
10 00 
160 
85 
75 
74 
71 
74 



to 6 00 
to 10 00 
to 12 00 
to 7 50 
to 12 00 
to 2 00 
to 90 
to 110 
to 75 
to 72 
to 75 



5 50 to 6 00 

6 50 to 9 50 
8 75 to 11 50 
675 to 725 

10 00 to 12 00 

160 to 2 00 

85 to 90 

75 to 110 

71 to 72 

69 to 71 

71 to 72 



5 50 to 6 00 

6 75 to 9 50 
9 00 toll 50 
6 75 to 725 

10 00 tol2 00 
160 to 2 00 
, 1 00 

90 to 120 

72 to 

70 to 

72 to 



73 
72 
73 



59 to 65 

10 GO to 12 00 

12 00 to 16 00 

1150 to 12 50 

14 25 to 14 75 

9h to 10 

18 to 30 

12 to 37 



13 to 14 

13 to 14 

23 00 to 41 00 

32 00 to 35 00 



43 to 50 

10 00 to 12 00 
12 00 to 16 00 

11 50 to 12 50 
14 00 o 14 50 

9 10 



40 to 52 

10 00 to 12 00 

12 00 to 16 00 

1125 to 12 00 

14 00 to 14 50 

9 to 10 



45 to 57 

10 00 to 11 00 

1100 to 15 50 

1125 to 1200 

1475 to 15 00 

9 to 10 



20 
15 



2500 



m 

35 00 



18 to 
12 to 



15 to 
12 to 



2500 to 30 00 



10 to 12^ 

10 to Hi 

25 00 to 31 00 

20 00 to 24 00 



11 to 14 
m to 13i 
2500 to 31 00 
20 00 to 23 00 



38 to 00 

10 00 to 11 00 

1100 to 16 00 

1125 to 12 00 

15 75 to 16 00 

9 to 10 

15 to 28 

12 to 23 



11 to 141 
11 to 14 
2000 to 29 00 



40 to 56 
11.00 to 12 00 
1100 to 16 00 
12 00 to 12 50 
1600 to 16 50 
9 to 10 



15 to 
15 to 



13 to 15i 
12i to 15 
)0l) to 28 00 



45 to 56 

13 00 to 13 50 

1100 to 17 00 

12 50 to 13 00 

16 50 to 17 00 

9 to 9i 

15 to 33 

12 to 30 



12 to 14J 
12 to 14^ 
20 00 to 28 00 
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AGRICULTUKAL REPORT. 

MAEKET PEICES OF FAEM 

The following qiiotaUons represent the state of 



Products. 



January. 



February, 



Marcli. 



April. 



May. 



Boston— Continued. 

Cotton, ordinary to good 

ordinary lb. 

low middlinjj to 
good middling.. 
Tobacco, common to me- 
dium leaf 

lugs 

Wool, Obio and Pennsyl- 
vania 

Michigan 

other western 

California 

Texas 

combing fleece 

pulled 

BALTIMORE. 

Flour, superfine, city.bbl. 

western 
extra shipp'g, city . 
extra sbipp'g, west- 
em 

Baltimore family . . 
Wheat , choice, white . bush 
amber, good to 

choice 

red, good to prime 

Corn, white 

yellow 

Rye 

Oats 

Hay, western ton. 

eastern 

Pork, mess bbl 

Beef, Baltimore mess 

extra 

Lard lb 

Buttor, Glades 

western 

Goshen 

Cheese, western 

eastern 

Cotton, ordinary to good 

ordinary 

low middling to 

middling 

Tobacco, lugs, Virginia 
andKy.cent'l. 
common to me- 
dium, leaf. . . 
Wool, fleece, common to 

fine lb 

unwashed, free from 

burs 

tub-washed . . 
pulled 



$0 m to m 

192 to 22 

10 to 11 

8^ to d\ 



) m to 21^ 

22 to 24 



!?0 m to 2U $0 20.V to 22i 
22 to 24 22.V to 24} 



$0 



G2 to 

GO to 

60 to 

35 to 

30 to 

70 to 

40 to 



75 
70 
66 
55 
47i 
74 
80 



10 to 

8^ to 

65 to 

65 to 

65 to 

30 to 

30 to 



55 to 



GOO 

5 75 

6 62 

6 62 
10 50 , 
1 70 

1 70 
1 55 
67 
67 
92 
53 
33 50 
30 00 

14 75 

15 00 
23 00 

93 
15 
12 
30 
13i 
14f 

16 

Idl 

6 00 

8 00 

45 

40 
58 
41 



to 7 25 

to 6 25 

to 7 75 

to 7 00 



to 190 

to 180 

to 165 

to 71 

to 71 

to 100 

to 58 



6 00 to 7 25 
6 00 to 6 50 
6 62 to 7 75 

6 62 to 7 80 

10 50 

1 80 to 1 90 



170 
1 60 
65 
67 
1 00 
53 



to 180 

to 170 

to 70 

to 70 

to 102 

to 56 



to 33 00 
to 15 00 
to 20 00 
to 25 00 
to 11 



25 
24 
34 
14i 
15 



25 00 to 27 00 

14 50 

15 00 
23 00 

lOi 
20 
12 
30 
14 
15i 



to 20 00 
to 25 00 
to IH 



to 
to 

to 
to 
: to 



to 19 

to m 

to 8 50 

to 9 25 

to 50 



to 
to 
to 



CINCINNATI. 

Flour, superfine bbl. 

extra 

family and fancy., 
Wheat, white, No. 1 .bush 

red, No. 1 

hill , 

Corn 

Oats 

Rye - 

Barley 

Hay, common ton 

prime to choice 

Port, mess bbl 

Beef, mess bbl 

Lard lb. 

Butter, Western Reserve 
Central Ohio .... 
Cheese, factory 



5 75 


to 


6 00 


6 00 


6 50 


to 


6 65 


700 


6 65 


to 


6 85 


7 15 


155 


to 


1 60 


1 60 


148 






155 



22 to 223 

7 00 to 8 50 

8 00 to 9 25 

45 to 50 

44 to 46 

68 to 70 

41 to 46 



to 6 25 

to 7 50 

to 7 35 

to 1 65 

to 15? 



47 to 50 
36 to 40 
81 to 82 
65 to 85 

12 00 to 14 00 
14 00 to 24 00 

13 50 

13 00 to 13 50 

8| to IQi 
23 to 25 
15 to 22 
141 to 15 



47 
41 
89 
70 

12 00 
14 00 

13 25. 
12 50. 

8i 
23 
12 
15 



to 14 00 
to 25 00 



. 10i 
25 
22 
16 



10 to 
8i to 



to 
to 



35 to 

35 to 

85 to 

60 to 100 



6 25 to 8 00 
6 25 to 6 50 
712 to 8 25 

712 to 7 37 

11 25 

190 to 2 00 



1 60 
1 65 
64 
63 
90 
51 



to 190 

to 175 

to 66 

to 64 

to 100 

to 56 



28 00 
13 75 
15 00 
23 00 

20 
20 
30 
16 
16^^ 



to 30 00 
to 14 25 
to 20 00 
to 25 00 
to 9| 



24 
26 
35 
16i 
17 



20 to 2U 

21i to 22^ 

7 00 to 8 50 

8 00 to 9 25 

45 to 50 

44 to 46 

68 to 70 

41 to 46 



6 50 

7 10 
7 35 
1 68 
160 



to 6 75 

to 7 25 

to 7 55 

to 1 70 

to 1 62 



45 
4i 
90 
60 

15 00 

16 00 

12 50 

13 00 

24 
16 



to 17 00 
to 25 00 
to 13 75 
to 14 00 
to 10 
to 26 
to 23 
to 17| 



201 to 
S3i to 



10 to 11 

8-^ to ^ 



XO to 11 
8i to 9i 



90 
90 
82 
55 
50 
95 

60 to 100 



75 to 

75 to 

75 to 

35 to 

35 to 



75 to 

75 to 

73 to 

35 to 

35 to 

90 to 

55 to 



6 75 to 8 00 

6 75 to 7 25 

7 37 to 8 75 

7 37 to 7 62 

1] 25 .... 

190 to 2.00 



7 00 to 8 75 

7 00 to 7 50 

8 00 to 9 50 

8 00 to 8 25 

12 50 

215 to 



1 90 
1 80 
64 
66 
90 
52 



to 2 00 

to 185 

to 66 

to 67 

to 1 05 

to 59 



28 00 
13 25 
15 GO 
23 00 

8^ 
20 
26 
30 



to 32 00 
to 13 50 
to 20 00 
to 25 00 
to 9i 
to 24 
to 31 
to 41 



18i to 19 

m to 21| 

22i to 23- 

7 00 to 8 50 

8 00 to 9 25 

45 to 50 

47 to 50 

80 to 83 

65 to 70 



210 
1 95 
72 
69 
95 
53 
35 00 , 
35 00 , 

14 00 

15 00 
23 00 

81 
20 
23 
30 
15 
18 



120 

to 215 

to 2 05 

to 73 

to 70 

to 105 

to 58 



to 14 25 
to 20 00 
to 25 00 
to 9i 



24 
30 
35 
16 
18i 



20 to 21i 

22i to 23g 

7 00 to 8 00 

8 00 to 9 25 

45 to 50 

47 to 50 

80 to 83 

65 to 70 



6 25 

7 25 
7 50 
1 80. 
1 68 



to 6 65 
to 7 50 
to 7 75 



46J 
38 
90 
60 
16 00 
18 00 
11 75 
13 00 
Si 
28 
16 
18 



to 1 70 
....1 75 

to 48 
to 40 
to 92 
to 78 
to 18 00 
to 24 00 
to 12 00 
to 13 50 
to 9f 
to 30 
to 27 
to 19 



G 75 

7 15 

8 35 
2 00 
1 88. 
1 90 

45. 
42 
92 
55 
18 00 
22 00 
13 00 
12 75 



to 7 25 

to 8 35 

to 8 50 

to 2 05 



to 195 



to 43 
to 94 
to 75 
to 22 00 

to 30 oe 

to 14 00 
to 13 CO 
to 10 
to 30 
to 28 
to 15 
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PEODUCTS FOE 1872. 

tlie^ market at the beginning of each month. 



June. 



$0 20i to 

25 to 

10 to 
8i to 

68 to 

G5 to 

65 to 

30 to 

35 to 

88 to 

55 to 



7 50 to 9 25 

7 50 to 8 00 

8 50 to 11 00 

8 60 to 8 75 

13 50 

210 to 215 

2 05 to 210 
190 to 5 00 
77 to 78 
73:, to .76 
98 -to 105 
55 .to 62 

34 00 iio35t)0 

35 00 to 37 00 

14 00 to 14 25 

15 00 to 20 00 
23 00 to 25 00 



8| to 


H 


25 .to 


30 


23:vto 


30 


SOvi.tO 


33 


13. to 


14^ 


16>>to 


16^ 


19J to 


22i 


23f to 


24J 



7 00 to 9 00 



9 00 to 10 00 

45 to 50 

45 to 46 

70 to 75 



0 65 to 7 25 
8 35 to 8 50 
8 50 to 8 75 
2 00 to 2 05 

1 90 

195 to 2 00 

53 to 54 
42 to 46 
90 to 98 
55 to 75 
20 00 to 21 00 
22 00 to 27 00 

15 00 ; 

12 25 

Si to 85 
20 to 22 
14 to 20 
12J to 13 



July. 



5 00 to 9 25 

5 00 to 6 00 

6 50 to 9 50 

6 50 to 7 00 
. 12 50 

155 to 163 

155 to 160 
140 to 150 
78 to 80 

62 

90 to 100 
43 to 48 
33 00 to 36 00 
33 00 to 36 00 
13 50 to 13 75 
15 00 to 20 00 
23 00 to 25 00 
8} to 9d 
20 to 25 
13 to 16 
25 to 30 
[ 12 to 13§ 
15i to IC 

20 to 

24i to 

7 50 to 0 00 
9 00 to 10 00 

45 to 50 

40 to 42 
68 to 70 



5 25 to 5 75 

6 75 to 7 00 

7 00 to 7 25 



150 
1 90 

49 to 54 

30 to 36 

66 to 68 

54 to . 70 

16 00- to 18 00 

20 00 to 23 00 

12 00 to 14 75 

1100 to 11 50 

7f to 113 

18 to 20 

10 to 17 

10 to lOi 



August. 



4 50 to 9 25 

4 50 to 5 50 

5 75 to 9 00 

5 75 to 6 25 

12 50 

108 to 175 

165 to 1-72 

155 to 163 

75 to 77 

62 to 63 

60 to 70 

40 to 47 

34 00 to 35 00 



14 00 to 14 50 

15 00 to 20 00 
23 00 to 25 00 

8| to 9i 
20 to 25 
17 to 22 
25 to 30 
11 to 12i 
15J to 16 



8 00 to 10 00 

10 50 to 12 00 

45 to 50 

40 to 42 

CO to 62 



5 25 to 5 75 

7 75 to 7 85 

8 00 to 8 25 
155 to 160 
1 60 to J 63 
145 to 150 

45 to 56 

27 to 36 

60 to 80 

54 to 70 

15 00 to 18 00 

20 00 to 24 00 

13 25 to 13 70 

1100 to 11 50 

7| to 10 

20 to 22 

12 to 20 

12 to 12i 



September. 



500 to 8 75 
500 to 600 
650 to 950 

6 50 to 725 

1200 

185 to 190 

185 to 188 
170 to 180 
65 to 68 
64 to 65 
75 to 85 
37/ to 40 
34 00 to 38 00 
40 00 to 4200 

1500 

15 00 <to2000 
23 00 to2500 
8fto 9} 
20 to 26 
14' to 22 
20 to 26 
14 to 15 



18 to 20J 

21 to 22i 

8 00 to 10 00 

10 50 to 12 00 

45 to 50 

33 to 36 

55 to 57 

45 



575 to 6 50 
735 to 750 
7 60 to 8 75 
165 to 170 
150 to 155 
157 to 160 
46 to 48 
25 to 32 
65 to 73 
65 to 90 
13 00 to 17 00 
18 00 to 20 00 
1325 to 13 75 
950 tolOOO 
8 to 85 
20 to 22 
8 to 21 
14 J to 15i 



October. 



SO 15i to 


18i 


lejto 


21 


10 to 


12 


9 to 




53 to 


68 


52 to 


58 


52 to 


57 


20 to 


45 


35 to 


45 


67 to 


70 


30 to 


60 


5 00 to 


8 75 


5 00 to 


625 


6 50 to 


925 


6 50 to 


725 


12 nn 




2oa to 207 


195 to 


200 


175 to a 90 


72 to 


74 


67 ;tO 


68 


70 to 


80 


40 to 


45 



3000 to 33 00 



1500 

1500' to 20 00 
2300 to 25 00 
8ito 9 
20 to 24 
20 to 25 



15 to 15i 
14 to 15i 

m 

18 to 18^ 
8 00 to 10 00 
1050 to 12 00 

45^ to 50 

29 to 32 
49 to 51 
3Ti 



525 to 6 00 
725 to- 750 
7 50 to 8 75 
1 65 to 1 75 
155 to 175 
160 to 165 

45 

27 to 36 
67 to 72 
60 to 97 
1400 to 18 00 
1900 to 21 00 
1425 to 14 50 



7itO 8i 

23 to 25 

13 to 23 

14i to 15i 



November. 



17^ to 


20 


20 


to 


23 


10 


to 


12 


9 


to 




55 


to 


70 


55 


to 


60 


53 


to 


59 


20 


to 


45 


35 


to 


45 


65 


to 


70 


30 


to 


62 









550 to 875 
550 to 650 
650 to 9^5 

650 to 7 25 

1200 

200 to 205 

195 to 205 

1 80 to 1 90 

60 to 68 

58 to 60 

80 to 85 

39 to 43 

28 00 to 32 00 



1600 

1500 to 20 00 
2300 to2500 
8^ to 8t 
20 to 24 
20 to 25 



14i to 15 
14ito 15 J 

181 

19J to 191 

8 00 to 10 00 

10 5Q to 12 00 

45 to 50 

30 

45 to 43 
38 



5 00 to 5 75 
•6 75 to 700 

7 00 to 9 00 

163 to 170 

1 55 

160 to 165 

37 to 42 

25 to 33 

55 to 70 

50 to 90 

14 00 to 18 00 

1800 to 21 00 

1425 to 14 50 

1275 to 13 00 
7gto 8 

23 to 25 

13 to 22 

15 to 16 



December, 



$0 IG^ 


to 


17 


19 


to 


23 


11 


to 


12 


10 


to 


lOi 


65 


to 


80 


63 


to 


70 


63 


to 


70 


32 


to 


52i 


45 


to 


55 


78 


to 


80 


45 


to 


75 


525 


to 


850 


525 


to 


6 50 


650 


to 


950 


6 50 


to 


725 


1200 






205 


to 


210 


185 


to 


205 


180 


to 


195 


58 


to 


63 


57 


to 


59 


80 


to 


90 


43 


to 


48 



30 00 to 36 00 

3500 

1500 to 15 50 
1500 to 20 00 
23 00 to 25 00 



18 to 28 

34 to 37 
14i to 15 

m to i5i 

18i 

18^ to 19i 

8 00 to 10 00 

1050 to 12 00 

45 to 50 

3G to 38 
55 to 60 

35 to 42 



5 25 to 6 00 
7 25 to 7 40 
7 40 to 9 00 
168 to 175 
156 to 158 
160 to 165 
40 to 44 
25 to 34 
63 to 72 
78 to 90 
1500 to 17 00 
18 00 to 21 00 
12 00 



7Uo 9 J 

25 to 28 

16 to 25 

m to 15i 



24i 
27 

11 

9^ 

78 
73 
72^ 
60 
50 
90 
85 



10 20^ to 

25 to 

10 to 
8* to 

65 to 

62 to 

62 to 

25 to 

35 to 

75 to 

45 to 



$016 to 

20i to 

10 to 

9 to 

60 to 

58 to 

57 to 

25 to 

35 to 

70 to 

45 to 



19i 
24 
11 

72 
6f 
65 
55 
50 
75 
72 



017 to 21 

21J to 2ii 

10 to 12 

9 to 91 



58 to 

57 to 

55 to 

25 to 

35 to 

70 to 

40 to 



23i 
25j 



18 to 19i 

m to 211 
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MARKET- PBICES OF FARM 

The fallmmj quoiaiions represent the aiaie of 



Products. 



Cincinnati— C ontinued. 

CottOD, ordinary to ftood 

ordinary lb. 

low middling to 
good middling. . 

Tobacco, lugs cental. 

leaf 

"Wool, tub-washed lb. 

fleece washed 

unwashed, manT t'g 
combing, 
pulled 

CHICAGO. 

Flour, winter, extra, .bbl. 

spring, extra 

"Wheat, spring, J^o. l.bah 

spring, No. 2 

spring, Ifo. 3 

Com, No. 2 

rejectecl . jl 

Oata, No. 2 

rejected 

Bye, No. 2 

Barley, No. 2 

Hay, timothy ton. 

prairie - - , - 

Pork, mess lb. 

ju-ime mess 

Beef, mess 

extra 

Lard lb. 

Butter, choice 

fairtogood 

Cheese, New York fact'y. 

Ohio factory 

western factory. . 
"Wool, fleece-washed ...... 

tub-washed 

unwashed 

pulled 



■^016i 

18^ to $0 20 
5 00 to 13 00 
00 to 16 00 
70 



7 00 
5 00 
1 22i 
1 194 
1 09 
40t 
371 
311 
28 
03 

mh 

12 00 
9 00 

13 00 



8 00 
10 00. 



SAINT LOUIS. 

riour, superfine bbl. 

extra 

fancy 

"Wheat, winter. No. l.bsh 

winter, No. 3 

spring, No. 2 

Corn, white ^ •-. 

yellow 

Barley ~ - - 

Kyo 

Oats - 

Hay, prime to choice -ton. 

Pork, mess bbl. 

Lard lb. 

Butter, good to choice 

Cheese, choice lactoiy 

Cotton 

Tobacco,fact'y lugs .cental 
comuion leaf. . . . 
"Wool, tub-washed lb 

unwashed 



NEW ORLEANS. 

Flour, superfine bbl 

extia 1. - - - 

choice and family 

Corn, white bush 

yellow 



January. 



05 to 

50 to 

42 to 

42 to 

53 to 



$0 21^ to 

7 0O 

8 00 to 
70 to 
50 to 
42 to 
42 to 
00 to 



to 8 25 

to 6 00 

to 123i 

to 1 21i 

to 1 lOT 

to 40i 



38 

29 
63^ 

6U 



to 15 00 
to 11 00 
to 13 25 



to 825 



20 

14 

15i 

14 

13 

58 

50 

30 



81 
25. 
17 
16 
15 
15 
62 
75 
45 



5 40 to 5 60 

(I 25 to 6 60 

8 00 to 8 75 

1 55 to 1 60 

1 43 to 1 48 

1 25 to 1 30 
4^ 



42 to 

41 to 

75 to 

•73 to 



9^ 

79^ 

34 to 37* 
in 00 to 18 50 
13 25 to 13 75 
8} to 9 
23 to 26 
m to 15 
18 to 20 
(j'/5 to 7 75 
II 00 to 12 00 
73 to 75 
40 to 47 



7 00 1o 7 25 

7 25 to 8 25 

8 50 to 0 25 
73 to 78 
73 to 78 



February. 



.$0 21 

23 
18 00 
30 00 



ifO 19i to $0 20i 

21i to 22L 

8 00 to 18 00 

9 00 to 30 00 
75 to 78 
55 to 60 
45 to ■ 48 
40 to 45 
72 to 75 



0 m 

1 28i 
123i 
113i 

40| 
37 
32i 
29 



to 8 50 

to 7 00 

to 129 

to 1 23^ 

to I 14 

to 41 i 

to 37| 

to 32i 



m to 69i 



60i, 
12 00 ' 
9 00 
12 65 
11 50. 
8 00 
10 00. 
8 
22 
13 
15. 
13. 
12 
58 
50 
30 



to 15 00 
toll 00 
to 12 70 



to 9 
to 25 
to 10 



5 50 

6 50 
8 50 
165 
1 55 
1 2G 

42 
75 
75' 
35 
17 00 
13 00 
3 
19 
14^ 

2oa 

e 75 

900 
78 
4G 



to 5 75 
to 6 05 
to 9 50 
1 72 
1 62 
1 32 
47 



431 
85 
■80 
42 
to 20 00 
to 13 62^ 
to 9 
to 33 
15 
21 S 
75 
00 
80 



to 
to 

to 7 
to 12 
to 



to 50 



CT5 to 7(0 

7 37i to 8 25 

8 75 to 9 75 
85 to 90 
80 to 85 



March. 



$0 20 to^oau 

22 to 23 
8 to 18 00 
9 00 to 25 00 
78 



5 50 
1 31-. 
1 231 
1 18.. 
37 



to 9 00 
to 6 75 



31* 
29., 
73 
56 

1100 
8 50 

11 95 

11 40 
8 75 

10 75 

8| 
25 
16 
17 
16. 
13 
58 
60 
36 



to 125 
to 39i 
to '"32 



to m 

to 57i 
to 14 00 
to 10 50 
to 12 20 
to 11 50 
to 9 00 
to 11 00 
to 8| 
to 27 
to 22 
to 17i 



5 50 

6 60 
9 00 
1 82 

1 75 to 1 80 
1 37i to 

44 to 

40 

70 



to 5 80 
to 6 75 
to 10 00 
to 1 85 
1 

1 42 
45 



to 
to 
to 
to 



35 
20 00 
12 75 
Si to 
10 to 
lO.i^ to 
20 to 
5 75 to 
800 
80 



to 23 00 
to 13 25 
9i 
37 
17 
21 
6 10 
to 12 CO 
to 85 



471»to 50 



April. 



75 to 

55 to 

45 to 

45 to 

C8 to 



^^0 19i to $0 21* 



22i to 23t 
00 to 18 00 
00 to 25 00 

70 

00 to 70 
45 to 48 
50 to 55 
65 to 68 



8 50 
5 25 
128 
1 20 
115 
38 



to. 9 00 
to 7 00 
to 130 
to 121 
to 116 
to 38i 



30* to m 



GS 
50. 

10 00 
8 00 

11 30 



to 70 



to 14 00 
to 10 00 
to 11 35 



8 75 
10 75 
8 1-6 
25 
16 
20 
18 
15 
58 
03 
34 



to 9 00 
to 11 00 
to 8 1-5 
to 27 



75^- 
57 
16 00 

11 00 

12 60 
11 50 

9 00. 
10 00. 



5 40 to 

6 50 to 
9 50 to 
1 90 to 

I 78 to 
135 to 

45 to 

39 to 

75 to 

75 to 

35 to 

18 00 to 

II 75 to 

8 to 

20 to 
18i to 
2U to 

6 80 to 

8 25 to 

75 to 

45 to 



5 80 
7 10 
10 00 
1 95 
1 82^ 
1 42 

41 

85 
82 
38 
22 00 
12 25 

9; 

40' 
22 
224 

7 25 

8 75 
80 
50 



6 624 

7 25 to 8 75 
9 00 to 11 50 

80 to 85 
73 to 78 



0 50 , 

7 25 to 8 75 
9 00 to 11 00 
74 to 80 
7iJ to 75 



May. 



9 00 

7 00 to 7 25 



1 35i to 1 37i 



4a§ to 

41 

35f to 



43^ 
36 



to 77 
to 57^ 
to 20 00 
to 12 50 
to 12 65 
to 12 00 



26 
17 
14 
13 
13 
58 
62 
36 



5 40 
650 
10 00 
2 00 
1 90 
1 40 
46 
44 
75 
78 
37* 
19 00' 
12 00 
8i 
18 
17 
22i 

7 10 

8 00 
68 
43 



to 5 60 

to 716 
to 11 25 

to 210 

to 195 

to 150 

to 48J 



to 23 50 
to 12 50 
to 9| 



25 
19 
22i 



to 750 
to "8 75 
to 75 
to 50 



6 25 

6 50 to 9 25 
9 50 to 12 00 
72 to 73 
70 to 72 
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June. 



$0 20i to $0 23J $0 19 to $0 22 



23] to 2G 
10 00 to 18 00 
12 00 to 25 00 
07 



23 to 27 

8 00 t o 18 00 

9 00 to 25 00 

68 



65 to 

00 to 

40 to 

50 to 

CO to 



8 25 
7 00 
1 51. 
1 43 
138 
42J 
40 
401 
37. 
75 
56 
17 00 

10 00 

11 95 



to 10 50 
to 8 25 



to 146 

to 139 

to 44i 

to 41 

to 41i 



to 76 
to 60 
to 22 00 
to 33 00 
to 12 00 



9 00 

10 00 

8 to 
18 to 
14 to 
14 to 
12 to 
12 to 
58 to 
62 to 
46 to 



81 
20 
18 
15 
14 
14 
68 
80 
50 



5 50 
7 00 
10 50 
210 
1 08 
1 45 
44 
47 
70 
SO 
39 
J9 00 
12 25 

10 
13 

23^ 

7 50 

8 25 
65 
45 



to 5 75 

to 7 50 

to 11 50 

to 2 15 

to 2 00 

to 1 50 

to 56 

to 50-^ 



to 
to 
to 



75 
90 
42 
to 23 00 
to 12 75 

to lO.'r 

to 20 

to rsh 

to 25i 

to 7 75 

to 9 75 

to 711 

to 53 



0 02 V 

G 75 to 9 00 
9 50 to 12 00 
72 to 75 
72 to 74 



July. 



$0 ICi to $0 18i $0 16i to $0 i8J $0 15} to ^ 17^ ^ 
20Uo 23i 18ito 19i 



65 to 

55 to 

40 to 

50 to 



9.50. 
6 75 
125 
1 20 
1 10 
40^ 
37. 
26i 
25. 
56i 
50 
14 00 
9 00 
12 47^ 



to im 

to 126 

to 121i 

to 1 12 

to 4U 



to 27;i 



to 52 
to 16 00 
to 11 00 
to 12 50 



9 00 

10 00 

7f to 
15 to 
12 to 
12 to 
10 to 
10 to 
57 to 
60 to 
38 to 



8J 
17 
14 
13 
11 
11 
63 
73 
45 



3 75 
5 75 
9 00 
1 70 
1 65 



50 
42 
55 
58 
27 
17 00 
11 75 
8 
15 
lU 
24 

7 50 

8 25 
65 
'10 



to 4 50 

to 6 25 
to 10 00 

to 1 80 

to 1 72 

... 1 15 

to 52 



44 
GO 
62 
35i 



to 22 00 
to 12 25 
to 10 
to 19 
to 12^ 
to 25 
to 7 80 
to 9 00 
to 71 
to 55 



to 6 75 
to 8 25 
to 10 50 
to 73 



August. September. OctoTber. NoTember. December. 



20i to 23^ 
10 00 to 18 00 
12 00 to 25 00 
60 to 65 
55 to 65 
40 to 45 

50 

53 to 55 



8 25 
6 00 
1 31 
1 31 
1 14 

42 

39 

27 

25. 

001- 

50 

13 00 

9 GO 

14 00 



to 10 00 

to 7 75 

to 1 33 

to 1 32 

to I 14} 

to 42^ 

to 39^ 

to 27i 



01 



■ 57fto 58 
65^ to 70 
14 00 to 19 00 
9 00 to 11 00 
tol4 02U4 75 to 14 80 



to 
to 
to 16 50 
to 11 00 



9 00. 
10 00. 

sa- 
ls 

13 
11 
9 
9 
52 
00 
35 



8J 
22 
15 
12 

lO^r 

lOl 
57 
70 
43 



4 50 

6 25 
9 75 
1 62 
1 40 
1 25 

53 
38^ 
40" 
58 
25 
17 50 
13 50 
8 
IG 
lOi 
2U 

7 50 

8 50 
55 
41 



to 5 00 

to 6 60 
to 10 50 

to 1 65 

to 1 52 

to 1 30 

to 55 



to 22 00 
to 14 00 
to JO 
to 24 

to n 

to 22 

to 7 80 

to 9 50 

10 60 

to 4:i 



5 25 to 5 50 

5 75 to 7 25 

7 25 to 9 50 

67 to 68 

57 to 58 



58 to 

48 to 

36 to 
46 to 

37 to 



6 75 to 9 00 
5 75 to 8 00 
123 to 124 
1181 to 119 
1 10 to 1 10* 

38ito 39i 

36 

26i 



9 00 

10 00 

8f to 
21 to 
14 to 
13 to 
11 to 
lOHo 
43 to 
60 to 
33 to 
50 to 



81 
25 
18 
14 
12* 
12A 
58 
67 
43 



35A 
80 
62 

m 



4 25 to 4 75 

6 00 . to 6 65 
8 50 to 10 00 

170 to 180 

1 57 to 1 65 

120 to 125 

40 to 42 

35 to 

60 to 

50 to 

20 to 
17 00 to 20 00 
14 75 to 15 00 

8 to lOi 

10 to 30 

12^0 13^ 

21ito 22 

8 00 to 8 50 

9 00 to 9 75 
53 to 55 
33 to 37 



I 

5 75 to 6 00 
G40 to 7 50 
7 75 to 10 00 
GO to 62 
56 



50 to 

47 to 

30 to 

46 to 

35 to 



9 50 

6 00 to 7 25 
124 to 125 
118^^ to 120 
107 to 108 

35Ho m 

34 

22i to 23^ 
20 to 22i 

55 

65ito 06 

14 00 to 17 00 
9 00 to 11 50 

14 25 to 14 50 



9 GO 

10 00 

81 to 
25 to 
16 to 
14i to 
13 to 
13 to 
42 to 
57 to 
30 to 
44 to 



81- 
28 
22 
15i 
14 
14 
54 
64 
37 
47 



5 25 to 5 85 

6 50 to 6 85 
9 00 to 10 00 
180 to 185 
1G5 to 170 
120 to 125 

40 ■ to 42 

37^ to 40 

70 to 95 

60 to 70 

26 to 30 
17 00 to 20 00 
14 50 to 15 00 

8i to m 

20 to 33 

I'll to 15} 

18 to 18.\ 

7 75 to 8 50" 
9 00 to 9 75 

5() to 58 

34 to 37 



5 00 to 6 00 

7 00 to 8 50 

8 75 to 11 00 

65 

63 



IC to$017J$015|to$017| 
182 to 19^ 18 to 19i 



50 to 

47 to 

30 to 

46 to 

35 to 



8 50 to 10 00 
4 75 to 6 75 

1 17 :.. 

107^ to 108 

96 to 
3U to 
30 to 
20^ to 
17 to 
51^-... 
62^ to 64i 
15 00 to 17 00 

9 00 to 11 00 
14 00 to 15 00 



97i 
313 
30Ji 
2l| 
17i 



8 00 to 8 50 

9 00 to 10 00 

7i 

25 to 26 
18 to 
15 to 
13i to 
13 to 
30 to 
50 to 
28 to 
40 to 



16 
14i 
14* 
52 
GO 
35 
45 



4 25 



to 5 00 

5 75 to 6 75 

9 00 to 9 50 

180 to 1824 

IGO to 165" 

1 11- to 1 15 

43 to 44 

30 to 34 

70 to 90 

53 to 55 

23 to 27 
18 00 to 22 00 
12 75 to 16 50 

8.} to 10 

18 to 30 

15^ to 16 

IS^to 19 

7 75 to 8 00 

8 50 to 9 00 
50 to 56 
28 to 32 



6 00 to 7 50 

7 75 to 10 00 
70 

63 



60 to 

53 to 

36 to 

45 to 

43 to 



62 
63 
38 
4@ 
45 



6 50 to 9 75 
600 to 7 25 

1 18 

1081 to 109i 

99 to 100 

31ito 3U 

29 to 

24 to 

22ito 

57 to 

CO to 
1500 to 17 50 
9 50 to 12 50 
12 25 to 14 75 
1150 , 

8 50 to 9 00 

9 50 to 10 00 



30 

24| 

23 

57* 

64 



7i to 

24 to 

18 to 

14 to 

12 to 

12 to 

45 to 

55 to 

32 to 

40 to 



28 

22 

15 

13^ 

13i 

57 

68 

42 

50 



32 
95 
G2 
30 



4 50 to 5 00 

5 75 to 6 50 
9 50 to 10 50 
\m to 195 
165 to 170 
116 to 126 

36i to 39* 

28 to 

75 to 

57 to 

23 to 
18 00 to 20 00 
12 00 to 13 00 
7 to 9i 

20 to 29 

14 J to 15 

18 to 18i- 
7 75 to 8 00 
8. 50 to 9 00 

65 to 68 

35 to 43 



5 37* 

5 50 to 7 37* 
7 50 to 10 50 
62 to 65 
GO to 62 
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The folloiving quotations represent the state of 



Products. 



"New Orleans— Cont'd. 

Oats bush. 

Hay, prime ton. 

choice 

Pork, mess bbl 

Beef, mess, Texas 

western 

northern 

Lard lb 

Butter, choice western . . , 

Goshen 

Cheese, choice factory . . 
Western Reserve 
New York cream 
Cotton, ordinary to good 

ordinary 

low middling to 
good middling.. 

Tobacco, lugs " 

low leaf 

medium leaf. 

Wool, lake 

• Louisiana clean 
Texas 



SAN FRANCISCO. 

Flour, superfine bbl. 

extra superfine 

higher grades 

Wheat, California. cental. 



Barley 

Oats 

Corn, white 

^ yellow 

Hay* State ton. 

Pork, mess bbl. 

prime mess 

Beef, mess 

family mess.bf. bbl 

Lard lb. 

Butter, overland 

California 

Oregon 

Cheese 

Wool, native 

California 

Oregon 



January. 



^57 to 10 60 

29 00 to 30 00 

32 00 to 34 00 

14 00 to 15 00 

10 00 tolGOO 



9 to lOi 
25 to 28 
' 33 to 35 

15 

13 to 13.i 
IG to 17 

10 1-G 



19f to 20e 



8:1 

42 
38 



40 to 
37 to 



C 00. 

G25 
7 00. 
2 25 
2 25 
1 75 

1 75 

2 10 
210 

18 00 

19 00 
17 50 
13 00 
10 00 

lU 

20 

35 

20 

15 

18 

22^ 



to G50 



to 2 35 
to 2 35 
to 1 90 
to 1 87i 
to 2 15 
to 2 15 
to 23 00 
to 22 00 
to 18 50 
to 14 00 
to 11 00 
to 13 



February. 



$0 63 to $0 68 

27 60 to 28 00 

28 00 to 30 00 
15 50 to 15 87^ 

12 00 



9.V to lOi 
22 to 25 
32 to 34 

17 

14 to 15 
13 to 13i 



idi to 

21 1 to 
7i to 
8* to 
9i to 
40 to 
41 



20J 

22i 

8 

9 
JO 
42 



5 50 

5 871 

6 25 
2 05 
2 10 
1 50 
1 CO 
1 50.. 
1 50., 

17 00 

18 50.. 
17 00 
13 00 
10 00 

m 

20 
25 
15 
15 



to 5 75 

to 6 00 

to 6 50 

to 2 25 

to 2 25 

to 160 

to 1 80 



to 18 00 
to 14 00 
to 11 00 



22^ 



13 

25 

32^: 

20 
17 
.20 
30 
30 



March. 



53 to $0 57 

23 00 to 30 00 

3100 to 32 50 

14 50 to 15 00 

1100 to 12 00 

16 00 to 17 75 

16 00 to 17 50 

9i to m 

22 to 25 

34 

17 •., 

16 

18 



19 to 

21 to 

8 to 

9 to 
Oi to 

42 to 
41 



201 



8. 

9^ 
10^ 
43 



5 50. 

5 75 

6 25 
2 05 
2 15 
140 

1 55 

2 10 
1 75 

14 50 

15 00 
15.00 
13 50 
10 00 

lU 

20 

25 

15 

18 

30.. 

35 

40 



to 6 00 
to 6 50 
to 2 25 
to 2 25 
to 155 
to 1 75 
to 2 15 
to 1 80 
to 23 50 
to 17 50 
to 16 00 
to 15 00 
to 11 00 
to 13 
to 
to 
to 
to 



32i 
20 
20 



to * 45 
to 45 



• April, 



$0 55 
35 00 . 
37 00 
13 25. 
11 00 

15 00 

16 50 



to $0 58 



to 40 00 



9i to 
30.... 
40.... 

19 .... 
18 .... 

20 ... . 



to 12 00 
to 16 00 
to 17 00 



19^ to 21^ 



22 to 

8 to 

9 to 
9^ to 

42 to 

41 

30 to 



23i 

9 

9.^ 
11 
43 



31 



4 75 

5 25 
5 75 
175 
1 85 
1 30 
1 50 
1 50. 
1 45 

15 00 
17 00 

16 00 
12 00 
10 00 

in 

20 

20 

15.. 

16 

35 

45 

40 



to 5 00 

to 5 50 

to C25 

to 195 

to 195 

to 150 

to 170 



to 150 
to 22 50 
to 18 00 
to 17 50 
to 14 00 
to 11 00 
to 13 
to 22J 
to 25 



May. 



$0 64 to ^0 70 

35 00 

35 00 

13 50 to 13 75 
11 00 to 12 00 

16 50 

16 50 to 17 00 
8^ to 11 
28 to 30 
40 , 



10 to 

22 



17 



19i to 21i 



22J to 

8 to 

9 to 
10 to 

50 

40 to 
40 to 



23? 
9" 
10 

Hi 



4 50 

5 50 

6 00 
1 85 
1 85 
135 
155 
175 
1 50 

10 00 
17 00 
16 00 
12 00 
10 00 
11^ 
15 
20 
10 
13 
35 
45 
40 



to 5 00 
to 5 75 
to 6 25 
to 2 05 
to 2 05 
to 155 
to 1 70 
to 185 
to 1 55 
to 20 00 
to 18 00 
to 17 50 
to 14 00 
to 11 00 
to 13| 
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J line. 



$0 51 
23 00 
34 00 
13 GO 
11 00 

15 50 

16 50 



to |0 5C 
to 32 00 
to 30 00 
to 13 25 
to 12 00 
to 16 00 
to 17 00 
to 11 
to ' 28 
to 40 
to 14 



$Q 40 
25 00 
28 GO 
12 50 
11 50 
15 50 



m to 22,L 



23 1 to 
8 to 
0 to 
10 to 
43 to 



10 

lU 
50 



40 to 4.3 



4 75 

5 50 

6 25 
1 85 
185 
1 37^ 
165 

1 55.. 
1 4;1 

16 GO 

17 GO 
16 00. 
12 00 
10 00 

10 
15 
25 
10 
14 
35 
45 
40 



to 5 25 

to G25 

to 6 50 

to 2 10 

to 2 10 

to 1 55 

to 180 



to 1 50 
to 22 00 
to 17 50 



to 14 GO 
to 11 00 
to 13 



July. 



8^ 
16 
28 
12 
12 
17. 



to $0 46 
to 28 00 
to 30 00 
to 13 GO 
to 12 00 
to 16 GO 
. . . 17 00 
to 102- 



18 
30 
13 

m 



■SO 42 
24 00 
26 00 

13 50. 
11 GO 

14 00 

15 50 

9i 
17 
30 . 
14 



195- to 22J 
24-1 



8 to 
!)J to 
10^ to 
47 to 
40 to 
40 to 



4 50 

5 00 
5 50 
1 GO 
1 75 
1 00 
150 

1 50.. 

145. 

9 00 
16 00 
15 00 
12 00 

9 00 
10 
15 
22^ 
10 
12 
20 
35 
35 



to 4 75 

to 5 25 

to 6 25 

to 1 85 

to 1 85 

to 1 60 

to 170 



to 15 00 
to 16 50 
to 16 GO 
to 14 GO 
to 10 00 

to m 



August. 



to §0 46 
to 25 00 
to 30 GO 



to 12 50 
to 15 GO 
to 16 00 
to 11 
to 20 



to 15 



16. 



.19 



19i.... 

8} to 
9^ to 
10} to 
43 to 
35 to 
35 to 



9i 
10,1 
111 
45 
40 
40 



4 00 

4 75 

5 25 
150 
1 60 
1 10 
1 85 
1 60 
155 
9 GO 

17 00 
16 00 
12 GO 
9 00 
10 
18 
25 
15 
10 
20 
35 
35 



to 4 50 
to 5 00 
to 6 00 
to 1 65 
to 165 
to 1 55 
to 2 00 
to 1 65 
to 160 
to 15 GO 
to 18 00 
to 17 00 
to 14 00 
to 10 GO 

m 



SoptemLcr. 



$0 32 
i27 00 
28 GO 
14 50 
1100 

14 00 

15 50 
10 
18 
30 
12 



to 10 40 



to 30 GO 
to 14 75 
to 1200 
to 15 00 
to 17 50 
to m 



16. 



20} to 
8^ to 
9ito 
10.^ to 
40" to 
37 to 
35 to 



.19i 

2U 
9.} 
UH 
lU 
44 
40 
40 



4 00 to 4 25 

4 50 

4 75 to 5 75 
145 to 165 
155 to 160 
105 to 2 00 
1 55 to 1 75 
170 to 175 
160 to 165 
9 00 to 16 00 
17 00 to 18 00 
17 50 to 18 00 
12 00 to 13 00 
9 00 to 10 00 
101 to lU 
■ 22i to 27* 
30 to 42h 
20 

11 to 15 

12 TO 25 
30 to 3U 
35 to 38 



OctoLcr. 



$0 37 to SO 43 
24 50 to 26 50 
28 00 to 29 00 
15 50 to 15 75 
1100 to 12 50 
14 00 to 15 00 

1600 

9ito 12 
22 to 24 
31 to 32 
18 



18 to 19 

18 J 



ISS to 
8.Uo 
9| to 
lOi to 
40 to 
37 to 
35 to 



4 00 to 4 25 

4 50 to 4 75 

5 00 to 5 50 
145 to 165 
160 to 165 
110 to 150 
155 to 175 
170 to 175 
160 to 1621 

10 00 to 16 00 
17 00 to 18 00 
17 50 to 18 00 
12 00 to 13 00 
900 to 10 00 
lOJto lU 
20 to 25 
30 to 45 
'20 

11 to 15 

12 to 20 
20 to 25 
30 to 35 



Xoveraber. 



10 37^ to $0 40 
25 00 to 27 50 
28 00 to 28 50 
17 50 to 19 50 
1100 to 12 50 
16 00 



December. 



$0 43 to $0 45 
25 00 to 26 CO 
30 00 to 31 00 
13 50 to 14 00 
1100 to 12 50 
16 00 to 17 50 



9 to 11 

22 to 23 

33 to 34 

15 to 15i 



17 to 18 

16 to 18J 



18fto 19 
8i to 9 
9.^: to 10 

lOito 11 

40 

35 to 37 



3 75 to 410 

4 25 to 4 50 

5 00 to 5 50 
145 to 16U 
150 to 162} 
115 to 130 
150 to 165 
135 to 145 
130 to 135 

1000 to 17 00 
17 00 to 18 00 
17 50 to 18 GO 
12 00 to 13 50 
9 00 to 10 00 

lOfto IH 

16 to ~~' 

40 to 

18 to 

11 to 

10 to 

20 to 

30 to 



27i 
65 
20 
15 
20 
25 
35 



25 

33 to 
14 



34 



17. 



IGUo 17^ 



18 to 

8 to 

9 to 
94 to 

46 

40 to 



192 
9 

9J 
10^ 



42 



3 90 
450 
5 00 
160 

1 60 
130 

2 00 
130 
125 

14 00 
19 00 
19 GO 
1100 
9 00 
10 
15 
40 
18 
12 
12 
25 
25 



to 4 25 
to 4 75 
to 5 50 
to 180 
to 180 
to 150 
to 235 
to 1 35 
to 130 
to 22 GO 
to 20 00 
to 20 00 
to 12 50 
to 10 00 
to 11^ 



32^ 
60 
20 
16 
20 
30 
30 
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AGRICULTUBAL REPORT. 



LIVE STOCK MARKET- 



NEW YORK. 

The live-stock trade of New York, during 1872, was not in any way 
juore satisfactory than during 1871. Considerable .losses were entailed 
upon contractors, who seem to have calculated with great confidence 
upon an enhancement of prices, which, on the contrary, materially 
declined. The average price of cattle during the year was llf cents 
per pound against 12 cents in 1871, and 14 J cents in war times. The 
averages have been remarkably imiform during the year, yet exhibiting 
a wide range ; poor Texans^ for example, selling at one-half the rates of 
fine ^'natives.'' The hog-trade was especially discouraging to dealers, 
prices ruling low. 

The arrivals of farm-animals during the five years just closed were as 
follows : 





1668. 


1869. 


1870. 


1871. 


1872. 




293, 101 
5, 382 
82, 935 
1, 400, 623 
976,511 


325, 7G1 
4, 836 
93, 984 
1, 479, 563 
901, 308 


356, 026 
5, 050 
116, 457 
1, 403, 878 
889, 625 


380, 934 
4,646 

121, 937 
1, 331, 975 
1,334,492 


425,275 
5, 089 

115, 130 
1, 179, 518 
1, 922, 727 




Total 


2, 758, 552 


2, 805, 452 


2, 831, 036 


3, 273, 984 


3, 647, 739 



A considerable increase is noted in the number of beeves and cows, and 
a very large increase in hogs, while calves and sheep exhibit a marked 
decline. The weekly receipts of farm-animals average as follows: 
Beeves, 7,187; cows, 88; calves, 3,301; sheep, 25,132; hogs, 25,179; 
total, 70,149. 

Of the above aggregates of cattle Illinois furnished 241,864 ; Texas, 
59,926; Kentucky, 35,990; Ohio, 34,550; Missouri, 19,083; Indiana^ 
13,387; l^ew York, 12,010; Virginia, 4,752; [owa, 1,302; Michigan, 
1,270; Canada, 780; Pennsylvania, 501; New Jersey, 210; Tennessee, 
192; Kansas, 144; Colorado, 66; Connecticut, 46; Delaware, 30. Texas, 
which last year was fourth on the list, now ranks second. tJndoubt- 
ecjly the very large aggregate of Illinois partly represents contributions 
from neighboring States marketing their cattle at Chicago. The heavy 
decline in sheep is due to the revival of the wool business. A lack of 
good mutton-sheep is especially noted in the New York market, where 
the best animals for the table were obtained from Canada. The prices 
of sheep were lower than in 1871. 

The average prices per pound of live stock at the close of the first 
week of each month of 1872 were as follows : 



Months. 


iJeeves. 


Average. 


Fancy, 
i 


Good to prime. 


Common to fair. 




Gents. 


Centit. 


Cents. 


Centa. 




Hi 


13 


Hi to 12^ 


9 to 11 


Pebruary 


HA 


13 


lU to 12 i 


91 to 11 




in 




IH to 12J 


9-i to lOi 




11^ 


13 


12' to 12^ 


10 to lU 


May 


12i 


m 


12 to 13 


•lOJ to HI 




m 


VAl 


12 to 13 


10 to lU 


July 


lU 


12 


11 to 13.^ 


7} to 10 




12 


1;{.V 


11 to 12i 


!) to 10 


September 


111- 


13} 


12 to 13 


7.V to 11 


October 




14} 


12k to 13.V 


7 to 1C4 




11 


14 


12 to 13 


7 to 10 




11 


15 


12 to 13i 


Ci to 11 



Sheep. 



Cents. 

7 to 72- 

01 to 8if 

7? to U 
7 to 10 

Hi to 7^ 

Ci to 7^: 

to 7 

to 7 

to 7 

to 7 
4J to 

to 6^ 



Hogs. 



Cents. 
5 to 5t 
5J to 5i 
5J to. 5^ 
42 to 5 
4i to 4^ 
4i to 4| 
41 to 44 
41 to 4^ 
r)i to 5^ 

i\i to r>j 

51 to 5i 
4& to 4| 
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livporls of foreign wool into Neio Yoric duriu(f 1871 and 1872. 





1871. 


1872. 


Bales. 


Pounds. 


value. 


Bales. 


Pounds. 


Entered 
vahio. 


EUROrK. 


36, 984 
221 
4, 156 
210 
53 


15, 671, 681 
162, 229 
1, 263, 329 
69, 190 
19,628 


^'3, 757, 615 
20, 401 
175, 762 
10, 815 
1, 532 


4G, 532 
462 
2, 174 
386 
2, 326 
1, 225 
58 
13,068 
4, 112 
60 


19, 199, 179 
421, 226 
617, 414 
206, .597 
753, 045 
454, 341 
12, 658 
5, 029, 567 
1, 028, 871 
30, 737 


$5, 179, 838 
89i,130 
156, 961 
53, 748 
158, 035 
55, 665 
2,400 
1, 283, 138 
194, 390 
4, 735 


Spain 








Austria 

Italy 


10. 795 
2, 631 
677 
90 
7 


4, 218, 164 
882, 025 
217, 573 
34, 369 
3, 200 


513,600 
118, 834 
29, 090 
4. 746 
347 


ASIA. 


15 

51 
895 
618 

15, 530 
127 

0, 728 

1, 853 
534 

50 
5 581 

4, 598 
518 
618 

5, 234 

12 


4, 307 

33, 247 
376, 246 
232, 982 

C, 760, 051 
4, 916 

4, 082, 088 
1, zSl, vol 
131,645 
14, 967 
5, 221, 126 
2, 140, 920 
237, 497 
232, 982 

2, 270, 810 
4, 753 


620 

3,624 
48,878 
55,839 

1,513,914 
767 

G84, 254 

29^,618 
1,879 
956, 531 
323, 467 
20, 717 
55,839 

533,418 
1.067 




628 


212, 380 


36, 414 


NOniH AMERICA. 


9,313 


4, 064, 167 


568, 551 


• 

SOUTH AMERICA. 


8,566 
2, 196 


7, 228, 395 
1, 430, 383 


843,034 
228, 138 




16 
3 741 


208 
1, 251, 741 


hi 

458 732 
lie', 319 










AUSTRALASIA. 


















82, 902 


40, 180,925 


6, 886, 267 


112, 953 


50, 515, 278 


11,587,201 



During 1872, 8,984 bales of slieep-skins were imported intotLe port of 
New York, which were valued at $1,366,885. Of this aggregate 2^056 
bales, valued at $330,316, were imi)orted during the last sis months of 
the year. The imports of 1871 were 3,481 bales, valued at $277,618; of 
this amount 923 bales, worth $114,445, were received during the last 
six months of the year, • 



Receipts of cattle and hog products during the last three years. 





1870. 


1871. 


1872. 


Cut meats 1 . . .packages. . 


123, 296 
127, 298 
98, 262 
530, 813 
1, 544, 924 
iKJ, 523 
24, 989 


175, 89C 
1G4, 003 
193, 8-20 
709, 473 
1, 4G7, 633 
286, 521 
22, 207 


145, 071 
58, 585 

331,288 

G80, 6S8 
1,714,210 

355, 092 
28, 021 
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Exports of cattle and liog product$ during tlie last three years. . 





1870. 


1871. 


1872. 


Cheese do 

Tallow do.... 


88, 050 
24, 496 
57, 885 
30, 926, 699 
1, 399, 354 
61,710,435 
32, 074, 06^ 
18, 245, 508 


1G5, 0R5 
45, 277 
89, 402 
96, 455, 254 
7, 500, 347 
70, 024, 588 
125, 524,276 
42, 912, 410 


158, 194 
36, 054 
49, 085 
209, 356, 144 
4, 814, 497 
67, 109, 248 
173, 736, 353 
55, 866, 902 



BOSTON. 

The receipts of farin-animals for ten years just closed were as follows : 



Tear. 



Cattle. 



Veals. 



Pat hogs. 



Pigs. 



1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

Total 



110, 815 
118, 836 
117,866 
118, 185 
107, 866 
110, 010 
129, 353 
124, 592 
129, 147 
157, 366 



250, 597 
302, 350 
341, 381 
431, 218 
421, 940 
432, 736 
440, 404 
450, 997 
467, 065 
412, 217 



16, 005 

16, 570 

17, 798 
10, 205 
12, 387 
13, 700 
13, 000 
16, 000 
13, 230 
17,852 



53, 372 
70, 329 
84, 609. 
96, 491 
127, 544 
145, 200 
168, 902 
338, 027 
592, 726 



22, 950 
15f759 
29, 208 
26, 210 
10, 272 
10, 443 
22,818 
20, 528 
13,280 
9,298 



1,224,036 



.3, 950, 905 



146, 747 



1, 746, 090 



180,766 



Cattle products, — The receipts and exports of mess-beef, butter, and 
cheese during 1871 and 1872 were as follows : 

1871. 1872. 

Receipts : 

Beef, mess barrels . . 27, 441 24, 951 

Butter packages. . 442, 318 461, 917 

Cheese casks.. 554 283 

Cheese boxes. . 202, 487 187, 484 

Cheese tons.. 131 129 

Exports : 

Beef, foreign barrels.. 8, 114 7,932 

Beef, coastwise barrels . . 1,354 904 

Cheese, foreign boxes. . 8, 719 4, 726 

Cheese, foreign casks - - 68 

Cheese, coastwise boxes . . 1 , 639 1 , 922 

Butter packages- . 8, 594 6, 457 

The range of prices per barrel of western beef— mess and extra— 
during the past ten years was as follows: 1863, $11 to $16; 1864, $14 
to $20; 1865, $10 to $26: 1866, $16 'to $24.50; 1867, $15 to $27; 1868, 
$15.50 to $25; 1869, $10 to $18; 1870, $12 to $19; 1871, $10 to $18; 
1872, $10 to $14. 

Prices of butter and cheese duringthe past ten years ranged asfoUows: 



Year. 



18G3 
1864 
1865 
1866 
1867 
18G8 
1869 
1870 
1871 
1872 



Butter, per pound. 



Good and 
choice. 



i^O 16 to $0 32 
29 to 55 
28 to 

34 to 
23 to 

35 to 
35 to 
27 to 
22 to 
20 to 



Commou. 



Clieese, per 
pound, com- 
mon to prime. 



► 12 to |0 25 
24 to 50 



15 to 
17 to 
10 to 
25 to 
20 to 
20 to 
13 to 
12 to 



1^0 06to$0 16 
11 to 24 
6 to 
6 to 

5 to 
4 to 

6 to 
6 to 
6 to 
6 to 



23 
23 
21 
20 
24 
18* 
16" 
20 
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Hog products. — Eeceipts and exports of hog products during 1871 and 
1872 ; 

1871. 1872. 

Receipts : 

Pork barrels . . 39, 754 36, 731 

Bacon ^ boxes 40, 332 

Hams casks.. 3,988 10,300 

Hams barrels . . 9, 961 5, 532 

Lard tierces. . 37, 081 39, 644 

Lard kegs. . 1, 665 754 

Exports : 

Bacon, foreign , .boxes..? /v? oiq 107,408 

Pork, foreign. barrels.. 5 ^^^^^^ 27,063 

Pork, coastwise , barrels . - 4 , 695 6, 005 

Lard, foreign , , , . - , tierces . . 21 , 335 28, 515 

Lard, coastwise ^ tierces . . 690 508 

Lard, foreign , kegs and pails . . 14, 758 13, 377 

Lard, coastwise kegs and pails . . 832 812 

The range of prices of prime and mess pork and of lard during the 
past ten years was as follows : 



Tear. 



Prime pork, per 
barrel. 


Mess-pork, per 
barrel. 


Lard, per 
l)ouiia. 


. $11 50 to 116 50 
16 00 to 40 00 
20 00 to 39 50 
18 00 to 31 00 

. 17 00 to 21 00 
18 50 to 26 00 
24 00 to 28 00 
16 00 to 26 00 
11 00 to 19 00 

. 11 25 to 13 00 


$13 00 to $22 eo 

21 GO to 45 00 
24 00 to 44 00 

22 00 to 35 00 
21 00 to 25 50 

23 00 to 31 50 
31 00 to 34 50 
20 00 to 23 00 
13 50 to 23 50 
13 75 to 17 00 


10 to 131 
13i to 25rV 
18 to 30 
13 to 23 
13 to 15 
13i to 21 
18J to 2U 
12i to 19 
9i to 14 
Si to 10 



1863.. 
1864., 
1865.. 
1866.. 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 



Slieep products, — The range of prices of wool during the past year 
was as follows: picklock aqd XX Ohio and Pennsylvania, 57 to 85 
cents per pound; medium and X Ohio and Pennsylvania, 56 to 85; 
Michigan, 52 to 82; western, 50 to 82. The highest and lowest prices 
for the last ten years for common western up to choice and picklock, 
Pennsylvania and Ohio, were as follows: 1863, 60c. to $1.05; 1864, 62c. 
to $1.25; 1865, 50c. to $1.10; 1866, 40c.' to 89c.; 1867, 32|c. to 80c.; 
1868, 35c. to 70c. ; 1869, 36c. to 70c. ; 1870, 36c. to 65c. ; 1871, 40c. to 
75c. ; 1872, 50c. to 85c. 

The receipts of domestic wool during the same period were as follows : 
1863, 112,631 bales; 1864, 157,262 ; 1865, 180,750; 1866, 177,346; 1867, 
196,431; 1868, 236,970; 1869, 216,320; 1870, 185,015; 1871, 204,697; 
1872, 157,741. The imports of foreign wool during the same period were 
as follows: 1863,22,644 bales; 1864, 35,431 bales and 5,746 quintals; 
1865, 21,101 bales; 1866, 34,218 bales; 1867, 23,994 bales; 1868, 17.418 
bales; 1869,-27,399 bales and 7,176 quintals ; 1870, 26 JL93 bales ; 1871, 
56,772; 1872, 88,157. The stocks of domestic wool left at the close of 
each of the last eight years were as follows : 1865, 6,000,000 pounds ; 
1866,6,500,000; 1867,7,000,000; 1868,11,117,000; 1869,8,706,000; 1870, 
6,977,500; 1871, 7,165,000; 1872, 3,663,000. The stocks of foreign wool 
left at the close of each of the last seven years w^ere as follows : 1866, 
5,435,000 pounds; 1867, 5,155,000; 1868, 2,840,000; 1869, 4,550,000; 
1870,2,052,000; 1871,4,306,000; 1872, 9^910,000. 

During the first four months of 1872 the importation of foreign wool 
into Boston amounted to 25,000,000 pounds, and came, almost exclu- 
sively, from New Zealand, Australia, Mestiza, and the Cape. During 
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the same four months large arrivals of foreign wool were reported at 
New York. During the first four months of 1873 it was anticipated 
that the imports would be lighter than during the same period of 1872, 
the prices having risen in Australia, New Zealand, ^outh America, and 
the Cape districts. In Great Britain the stock of wool was 25 per cent, 
less than at the close of 1871, and manufacturers were fully and profit- 
ably emi)loyed. Domestic wool arrived very freely during the later 
months of 1872, but the bulk of the clip had passed into the hands of 
speculators, dealers, and manufacturers at the close of the year. Most 
of the foreign wools then on hand were heavy Cape and Mestiza, subject 
to great shrinkage, of which about 3,000,000 pounds were carpet-wools, 
leaving but a limited available stock of clothing-wool. Some doubts 
were expressed as to the possibility of securing the average arrival of 
1872, inasmuch as it would require not less than 4,000,000 pouiids per week 
from January 1 to June 1, on the ground that the high price of the raw 
material would restrict its fabrication into cloth, and that, consequently, 
the demand would be lessened and prices would fall below the point 
necessary to attract a full supply. The continued steady demand for 
woolen goods, however, seemed to have disposed of these doubts, and 
manufacturers, at the close of the year, generally expected to run their 
mills to their full capacity. The prices of domestic wool for the current 
year will depend upon the supi)ly of foreign, which was 31,000 bales 
greater in 1872 than in 1871. 



PHILADELPHIA. 



The monthly receipts of farm-animals during 1872 were as follows : 



Beevo3. 



Cows. 



Eoga. 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

Total 1871 

Total 1870 

Total 1669 

Total 1868 

Total 1867 

Total 1860 

Total 1865 

Total 1864 

Total 1863 

Total 1862 v,..a 

Totall861 

Total 1860 

Total 1859 

Total 1858 

Total 1857 

Total 1856.... 

Total 1855 

Total 1654 

Total 1853 

Total 1852 

Total 1851 

Total 1850 



9, 950 
9, 750 
8, 850 
9,800 
8, 800 
10, 500 

11, 600 
12,300 
16, 000 
14, 800 

12, 300 
10, 200 



134, 850 
125, 333 
117, 903 
99, 486 
90,- 400 
90, 150 
100, 500 
96, 450 
99, 850 
103, 150 
87, 520 
82, 365 
99, 845 
87, 555 
81, 990 
64, 100 
01, 978 
55, 250 
73, 303 
71, 900 
71, 200 
69, 100 
68, 780 



950 
900 
950 
1,150 
1.050 
1,170 
1,160 
950 
922 
850 
1,250 
1,000 



17, 072 
IG, 850 
16, 300 
16, 461 
14, 231 
15, 181 

18, 343 
14, 200 
20, 334 
23, 928 

19, 640 
18, 836 



12, 302 
11,150 
8, 835 

8, 805 

9, 314 

11, 464. 
10, 830 

G, 540 
7, 920 
6,905 
4, 650 
4.217 

10, 673 
11, 153 
17, 125 

14, 700 

12, 990 

11, 530 

15, 530 

16, 300 
14, 420 
15,400 
15, 120 



210, 276 
199, 610 
189, 500 
176, 200 
191, 900 
175, 500 
122, 500 
136, 300 
140, 400 
167, 370 
'206, 000 
199, 179 
127, 964 
151, 226 
1G5, 600 
95, 700 
103, 850 
65, 300 
70, 000 
53, 300 
49, 200 
46, 700 
46, 900 
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BALTIMORE. 

Beef -cattle, — The receipts of beef-cattle at Baltimore, duriug the past 
six years, were as follows : 1807, 55,713 ; 1868, 75,891 ; 18G0, 91,000 ; 1870, 
89,021; 1871, 88,8865 1872, 92,292. Of the aggregate received during the 
year just closed the Baltimore butchers" took 43,000 head, worth, in 
round numbers, $2,500,000. Of the residue 35,000 head were taken by 
speculators for eastern markets. The remainder were taken by butchers 
and farmers of the city and its environs for home consumption. The 
average price of cattle during 1872 was $5.20 per cental against $5.54 
in 1871. The prices of cattle at the beginning of each month of 1872 
were as follows : 



Mouths. 


Common to fair. 


Good and prime. 


Average. 




$4 00 


to 




^6 00 


to 


%1 25 


$5 25 




3 50 


to 


5 50 


G 00 


to 


7 00 


5 12* 




4 50 


to 


5 50 


G 25 


to 


7 25 


5 50 




4 00 


to 


5 25 


6 00 


to 


7 37^ 


5 37* 


4 87J 


to 


5 50 


5 62i 


to 


6 75 


6 12i 




5 00 


to 


5 75 


7 00 


to 


7 75 


6 50 




3 75 


to 


4 75 


5 C2i 


to 


6 87^ 


5 00 




4 00 


to 


5 00 


5 75 


to 


7 00 


5 12i 




4 00 


to 


5 25 


6 00 


to 


G 75 


4 50 




3 25 


to 


4 50 


G 00 


to 


7 00 


4 50 


November 


3 50 


to 


4 50 


5 75 


to 


G 87A 


4 37i 




4 00 


to 


4 75 


6 GO 


to 


7 25" 


4 50 





Sogs. — The receipts of live hogs during the past three years were as 
follows: 1870, about 300,000; 1871,307,436; 1872,400,874. These were 
mostly, if not entirely, slaughtered by city butchers, and represent, at an 
average of $10 per head, an aggregate value of $4,008,740. The pro- 
duct not required for home consumption is shipped to other markets. 

The prices of live hogs at the 15th of each month of 1872 were as fol- 
lows: January, $6 to $7.50; February, $6.50 to $7.50; March, $6.50 to 
$7.25; April, $6 to $6.75; May, $5.50 to $6.50; June, $5.75 to $6.25 ; 
July, $6 to $6.25 ; August, $6.50 to $7.25 ; September, $7.25 to 7,50 ; 
October, $6.50 to $7; November, $5.75 to $6.50 ; December, $5 to $5.50. 

The receipts of hog products by rail at Baltimore, during 1872, are 
estimated at 100,000,000 pounds, or about 20,000,000 pounds more than 
during the i^revious year. The prices of mess-pork on the 15th of each 
month for the past three years were as follows : 



Months. 



January . . - 
Febrnary . 
Marcii .... 

April 

May 

June 

J"iy 

August . . . 
September 
October ... 
Kovember 
December 



1870. 



rcr 
$29 25 

27 00 
2G 50 

28 50 
2S) 75 
31 00 
30 75 
30 75 
28 00 
27 00 
25 00 
20 CO 



barrel. 
to $30 00 

to 27 50 

to* 

to 

to 

to 

to 31 00 

to 31 00 

to 28 50 

to 27 50 

to 26 00 

to 



Per 
$20 25 
2J 25 
21 50 
20 75 
18 00 
16 00 
15 50 
14 50 

13 75 

14 50 
14 25 
14 50 



barrel. 
to $20 50 
to 23 50 
to 21 75 
21 00 
18 25 
10 50 
16 00 
15 00 
14 00 
14 75 

14 50 

15 00 



Per barrel. 

$14 50 to 

14 00 to $14 50 

13 50 to 

13 50 to 

14 00 to 

13 50 to 

14 00 to 

14 50 to 

14 75 to 

15 50 to 

17 00 to 

14 50 to 



The average prices of provisions on the 1st day of each month of 
1872 were as follows : 
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Mqjiths. 


Mess-pork, 
per bar- 
rel. 


L.ird, per 
p O 11 u <1 , 

(tierces.) 


BuJk 
sboiiltlors, 
per pouud. 


Bulk sides, 
per pound. 


January 


ei5 00 


!)p0 Odi 


$0 05i 

5k 


$0 06i 




14 50 




6l 
Gk 




14 00 




5 




13 25 


t) 


il 


6i 




14 00 


•)" 


5 


Gs 




13 75 


5 


6V 


July 


13 50 


9 


5 J 


61- 




14 00 






8 


September 


15 00 


9 




9^ 
10 




15 50 


61- 




November 


16 00 


H{- 


41 


9i 




15 00 


8i 





Bacon, 
sides, per 
liouud. 



$0 08 

7i 
1\ 



Si 

101 



Bacon, 
shoulders, 
X)er pound. 



eo 7i 



G 
6 
6 

n 

8.V 

7 
6 



Hams, 

per 
pouud. 



$0 15 
15 
14 
13 
13 
14 
15 
17 

22 
17^ 
15 



DuriDg 1872 the butchers of Baltimore slaughtered about 400,000 
hogs, about 100,000 more than in 1871. The receipts of hog products 
by rail amounted to about 100,000,000 pounds against 80,000,000 in 
1871. The quantities distributed for domestic and foreign consumption 
during 1871 and 1872 were estimated as follows : 





1871. 


1872. 




hbds.. 


60, 000 
18, 000 
25, 000 
24, 000 


70, 000 
20, 000 
55, 000 
30, 000 



CINCINNATI. 

Cattle.--'The annual statistics of Cincinnati are collected by the 
Chamber of Commerce at the close of each commercial year, which ends 
August 31. The receipts and shipments of cattle during the last fifteen 
years w^ere as follows : 



Year. 


Eeceipta. 


Sbipmonts. 


Year. 


Eeceipts. 


Shipments. 




29, 566 
43, 100 
43, 182 
40, 585 
37, 004 
31, 915 
39, 152 
54, 424 


17, 115 

23, 615 
20, 593 
19, 357 
23, 407 
16, 739 
14, 903 
19, 070 




79, 503 
91, 400 
87, 459 
107, 813 
107. 167 
125, 771 
169, 855 


31, 300 
43, 079 
43, 315 
40, 185 
54, 681 
53, 278 
76, 86G 












1869 




1870 















The receipts and shipments of the last commercial year were larger 
than those of any previous year. The quality was but little varied 
from the previous years. Cattle for shipment generally came from 
Kentucky, and were scarcely equal to the arrivals of the previous year. 
Of the entire receipts about 20 per cent, were Texas cattle. The 
average prices per cental gross of prime beef-cattle, on Tuesday of the 
first week in each month during the last five commercial years-, were as 
follows : 
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!MjontIis. 



September. 
October — 
November. 
December , 
January.., 
February.. 
March..... 

April 

May 

June 

July 

August.... 



1871-'72. 


1870-'71. 


1869-70. 


1868-69. 


1867-'68. 


$J oO 







^6 00 


$7 25 


4 00 




.5 25 


5 00 


7 00 




^ Zr 


A 




G 50 










6 50 




5 ^5 


5 50 






f) 00 


5 25 


G 00 


5 50 


7 00 


4 75 


5 35 


5 CO 


6 00 


7 75 


5 50 


5 75 


C 50 


G 00 


8 50 


f) CO 


5 50 


7 00 


G 50 


8 50 


5 50 


4 50 


7 00 


6 00 


8 25 


5 00 


4 25 


6 50 


G 00 


7 00 


5 25 


3 50 


6 25 


5 50 


6 75 



The annual average prices of prime beef-cattle for the last fifteen 
commercial years were as follows : 1857-'58, $3.78 ; '1858-'59, $4.88 ; 
1859-m $3.90: 1860-'61, $3.30; 1861-'62, $3.24; 1862-'63, $3.96; 1863- 
'64, $5.74; 1864-'65, $7.45; 1865-'66, $7.55; 1866-'67, $7.27J; 1867-'68, 
$7.27; 1868-'69, $5.62J; 1869-'70, $5.85; 1870^'71, $5.05J; 1871-'72, 
$4.73J. 

The prices of all grades of cattle at the close of the last tw^ com- 
mercial years were as follows : 



1870-'71. 



1871-72. 



Extra shipping, per cental gross 

Prime, per cental gross 

Medium, per cental gross 

Common, per cental gross 



f 4 75 to $5 00 
3 50 to 4 25 
3 00 to 3 25 
2 25 to 2 50 



$5 50 to $6 00 
4 76 to 5 25 
3 00 to 3 50 
2 50 to 3 00 



Note.— N'early all the cattle quoted as " common " were Texans. 

Cattle TnoBVCTB.— Butter : Among the noticeable points of the 
butter-trade is the marked improvement of the Central Ohio butter, 
which now begins to rival the famed Western Eeserve, both in quality 
and in preparation for market. The extreme range of prices for Central 
Ohio butter during the last commercial year was from 14 to 27 cents 
per pound ; the average was 20.04, a lower average than during any 
year since 1862-'63. 

The prices per pound of prime Central Ohio on the first Tuesday of 
each month of the past four commercial years were as follows : 



Months. 



September . 

October 

November . 
December.. 
January . - - 
February . . 

March 

April 

May 

June 

July 

August 



18G8-'C9. 


18G9-'T0. 


1870-'71. 


1871-'72. 


^0 34 


$0 32 


$0 29 


$0 18 


3G 


31 


32 


19 


34 


32 


32 


17 


35 


33 


27 


2U 


38 


31 


27 


20 


30 


28 


26 


21 


37 


30 


26 


22 


40 


33 


27 


27 


33 


27 


22 


25 


23 


20 


22 


17 


24 


20 


16 


14 


26 


27 


16 


18 



The annual average prices per pound of prime Central Ohio, for the 
past fifteen commercial years, were as follows : 1857-'58, 15 cents; 1858- 
?59, 19 cents; 1859-'60, l^ cents; 1860-'61, 13i cents; 1861-'62, 12J 
cents; 1862-'63, 11 J cents ; 1863-'64, 29 cents ; 1864-'65, 35 cents; 1865- 
m,36i cents; 1866-^67, 26^ cents; 1867-'68, 36 J cents; 1868-'69, 32^ 
cents; 1869-'70, 28J cents; 1870-'71, 24f cents; 1871-'72, 20.04 cents. 
7 A 
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The prices per pound of all kinds of butter at tlie close of each of the 
last three commercial years were as follows : 





1870. 


1871. 


1872. 




$0 30 to $0 32 
28 to 30 
22 to 25 
1-i to 18 


18 to f 0 20 
16 to 18 
12 to 14 
8 to 10 


C'O 20 to $0 22 
17 to 19 
10 to 12 
8 to 9 
Gi to 74 




Medium Central Ohio 













liecelpis and shipments of 'builerfor iivenhj-dix commercial years.. 



Years. 



1847. 
1848. 
1849. 
1850. 
1851, 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 
1860. 
18G1. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872, 



Eeceipts. 



Barrels. 



3<I5 
625 
721 
G74 
259 
203 
4S4 
8-12 
185 
3Gi 
352 
525 
034 
209 
395 
916 
408 
12G 
327 
512 
969 
716 
009 
112 



Kogs and 
firkins. 



7, 090 
G, 405 
7,909 
7, 487 
11,043 
13, 720 
11, 331 

11, C92 
7, 132 

12, 422 
10, 818 
17, 945 

23, 055 

24. 468 
21, 860 
14, 090 
28, 3C4 
48, 754 
55, 887 
67, 018 
56,414 
56, 344 
51, 210 
57, 010 

68, 471 

69, 748 



Shii)ments. 



Barrels. 



1, 348 

2, 937 
1,272 
1,964 
3, 258 

3, 006 
3, 833 

3, 603 
1,300 
2, 391 
2, 569 
2, 949 
1,607 

4, 056 
2, 385 

248 
977 
1,676 
2, 176 
1,758 
1,053 
326 
443 
339 
532 
789 1 



Cheese: The cheese-factory system is extending westward and super- 
seding the dairy system.. During the past year quantities of Wisconsin 
and Kentucky factory cheese first made their appearance in market. 
The receipts and shipments of cheese during the past tvYo commercial 
years were as follows : 



ilontjis. 



September 
October. . . 
November 
December 
January . . 
February . 

March 

April 

May 

Juno 

July 

August . . . 



Eeceipts. 



1870-'71. 1871-'72. 



Founds. 
9, 430 
17, 179 
18, 595 
23, 179 
12, 920 
1», 995 
10, 400 
7, .561 
5, 623 
5, 781 
6, 287 
7, 265 



Pounds. 
23, 135 

. 32,080 
24, 571 
26, 105 
11,034 

3, 885 
4,911 

4, -981 
12, 452 

15, Oil 
11, 843 

16, 904 



Shipments. 



1870-'71. 



Pounds. 
15, 617 
27, 494 
51, 182 
22, 677 

10, 964 
7, 044 
5, 923 
3, 544 

12, 402 

13, 879 
11,111 

11, 865 



REPOKT OF THE STATISTICIAN. 



99 



The average imces of clieese on the first Tuesday of each mouth of 
the past four commercial years Vv-ere as follows : 



Months. 



18GS-'C9. 



1870-'71. 



1871-,'72. 



September 

October... 

jSTovember 

December. 

January 

Eebruary . 

March 

April 

May 

June 

July 

Au;>ust . . . 



$0 15 
16 

- 16 
17 
17.V 
19 
21 
17 
17 
15 
14 
13 



^0 1£ 

m 
m 

19 

m 

18 
17 
16 
14 

n 

12 



$0 13* 
14i 
15 

m 

15 k 
15i 
16 
15 
10 
10 
9 



m 

15 

14f ' 

15i 

17i 

19 

14 

12 

12 



KoTE.— The prices of 18C8-'G9 were for Western Eeserve, anil for the other j'cars factory cheese. 

The average annual prices of factory cheese for the last three years 
were as follows : 18G9-'70, 17 cents per pound 5 1870-'71, 13f cents ; 1871- 
'72, 14 J cents. For the previous fourteen years the annual average prices 
of "Western Eeserve cheese were as follows : 1855-'56, 9f 5 1856-^57, 10 J^: 
1857-'58, 8i; 1858-'59, 8^; 1859-'()0, 8J5 18G0-'61, 7^; 1861-02, G.^L; 
1862-'G3, lOf; 1863-'G4,14; 18G4-'G5, 19|:: 18G5-'GG, 19:^.: 18G6-'67,1U ; 
1867-'G8, Ui ; 18G8-'69, IG J cents. 

The aggregate annual receipts and exports of cheese for the last 
twenty-seven commercial years were as follows : 



Tears. 



1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 



Koccipts. Exports. 



Boxes. 
90, 050 
120, 301 
138, 800 
143, 265 
165, 940 
205, 444 
241, 753 
202, 237 
216, 892 
183, 379 
190, 983 
176, 623 
199, 578 
223, 250 



Boxes. 
33, 459 
70, 104 
59, 374 
55, 134 
80, 902 
121, 753 
150, 689 
143, 056 
139, 728 
102, 332 
114, 007 
112, 09^2 
124, 8;j4 
146, 190 



Years. 



1860 
1861 
1802 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 



Receipts. Exports. 



Boxes. 
227, 095 
156, 583 
103, 861 

124, 996 
114, 167 

125, 871 
189, 604 
200, 971 
159, 774 
140, 165 
198, 903 
193, 833 
187, 640 



Boxes. 
172, 753 
121, 253 
59, 545 
71, 839 
80, 939 
83, 022 
141,618 
160, 231 
99, 090 
105, 039 
158, 222 
136, 015 
128, 260 



Shecfp, — The receipts and shipments of sheep during the hist fifteen 
commercial years were as follows : 



Tears. 



1858 
1B5D 
1860 
1861 
1862 
1803 
1864 
1865 



Ecceipts. 



17, 896 
29, 064 
25, 069 
22, 041 
27, 453 
25, 900 
35, 223 
47, 023 



Shipments. 



4, 363 
6, 025 

6, J24 
6,000 

7, 433 
4, 745 

4, 077 

5, 815 



Years. 



Keceipts. 



1866 
1867 
1868 
1869 
1870 
1871 
1872 



73, 229 
91, 987 
73, 097 
117, 548 
00, 205 
134, 592 
187, G22 



Shipments. 



13, 177 
24, 052 
19, 809 
31, 353 
35, 581 
51, 109 
68, 541 



The sheep-trade, as sHown by the above figures, is rapidly increasing ; 
the quality of the animals offered, however, was generally poor during 
the past year. The advanced price of wool is alleged as the cause of 
this depreciation^ the better class of animals being reserved by the 
farmers for the production of fiber, while only inferior grades were sent 
to the meat-market. 
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The prices of sheep, of all grades, at the close of the last two com- 
mercial years were as follows : 



Quality. 


1871-'72. 


1870-'71. 




$4 50 to ^5 00 
3 75 to 4 25 


$4 00 to $4 25 
3 00 to 3 50 
2 50 to 2 75 




Common, per cental gross 




2 00 to 2 50 
2 50 to 3 75 


Lambs, per head , 


2 'so to 3 75 





The average prices per cental gross on Tuesday of the first week in 
each month for the past four years were as follows : 



Months. 



September . 

October 

November . 
December.. 
January . . . 
February . . 

March 

April 

May 

June 

July 

August 



1871-'72. 


1870- 71. 


1869-'70. 


1868-'69. 


$3 25 


^3 50 


$3 25 


$3 00 


3 25 


3 50 


3 60, 


2 75 


3 50 


3 00 


3 00 


3 00 


3 50 


3 00 


3 50 


3 25 


4 50 


3 75 


3 75 


3 25 


4 50 


4 25 


4 00 


5 00 


5 00 


4 25 


5 25 


4 75 


() 00 


4 25 


5 25 


5 50 


G 25 


4 75 


5 25 


5 25 


4 50 


3 00 


4 25 


3 60 


4 25 


2 75 


3 50 


3 50 


4 50 


2 75 


3 50 


3 50 



All quotations, previous to May 21, are for wool-sheep 5 subsequent to 
that time for sheared. 

Sheep products.— WooZ.— The prices per pound of wool on Tuesday 
of the first week of each mouth of the last commercial year were as 
follows: 



Months. 



September 
October . . 
November. 
December . 
January... 
February., 

March 

April 

May 

June 

July 

August ... 



Tub-washed. 



$0 G5 
05 
70 
70 
70 



65 
68 
67 
65 



Unwashed man- 
ufacturing. 



I 40 
40 
45 
45 
45 
45 
48 
48 
48 
45 
45 
45 



Pulled. 



$0 50 
50 
•52 
52 
56 
62 
75 
72 
65 
65 
60 
55 



The prices of prime Ohio fleece on Tuesday of the first week of each 
month of the past four commercial years were as follows : 



Months. 


H 

1868-'69. 


1869-'70. 


1870-'71. 


1871-'72. 




f 0 40 
42 


$0 43 


$0 43 


$0 55 




42 


42 


55 




40 


43 


42 


CO 




40 


4» 


42 


62 




42 


• 42 


42 


63 
70 




40 


44 


43 




40 


42 


43 


7.'> 




42 


45 


43 


70 




40 


45 


43 


70 




42 


37 


45 


65 




42 


37 


48 


. 60 




45 


41 


55 


55 
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The annual receipts and sbiiiments of wool during twenty-six com 
mercial j^ears were as follows : 



Years. 


Keceipts. 


Sliipmeuta. 


Years. 


Ri^pcipts. 


Sljipmcuts. 


1847 


Sales. 
2, 9G0 
1, 943 
1, G88 
] , 277 
1,8GG 
4, 5C2 
G, 748 

4, 953 

5, 999 
G, 489 
G, 029 
3,115 
8, 004 


Jiales. 
2, 452 
2, 2G8 
1.109 
2, 156 
2, 725 
3' 451 
9, 432 
G, 439 
G, 435 
8, 691 
7, 180 
4, 586 
10, 169 


Pounds. 

3G, 710 
7, 037 

10, 230 

15, 831 
4, 830 
2, 972 
1,586 

14, 193 
4, 482 


1860 


Sales. 
9, 513 
7,040 
11, 597 
8 130 
14', 005 
11,014 
17, 099 

15, 490 
11, 851 
13, 827 
11, 971 

16, 728 
11, 082 


Bales. 
10. 239 

7, 593 
10, 597 

9. 780 
12, 913 

12, 953 
15, 670 

13, 995 
12, 401 
15, 053 
15, 655 
19, 432 
12, 177 


Pounds. 


1848... c 


1861 




1849 


1862 












1864 






1865 






1866 


1854.. ■ 

1855 


1867 




1868 






1869 




1857 




1870 




1858 




1871 


1859 

















Note.— Since 1.855 the sUipments have heen reduced to bales averaging 100 pounds each. 



Eogs, — The receipts and shipments of hogs, reported at the close of 
each week in each month of the last two commercial years, were as fol- 
lows: 



Months. 


167a-'71. 


1871- '72. 












Keceipts. 


Shipments. 


Eeceipts. 


Shipments. 




11, 174 


1, 800 


4R, 530 


15, 802 




21, 756 


2, 427 


CO, 231 


16, 966 




109, 578 


5, 958 


167, 506 


9, 429 




239, 479 


7, 850 


306, 827 


4, 928 




124, 617 


1, 167 


120, 870 


9, 608 




22, 018 


4, 915 


44, 375 


14, 531 




11, 459 


2, 890 


32, 574 


13, 7U6 




10, 617 


2, 212 


39, 817 


14, 503 


May 


22 121 


7, 397 


43, 955 


15, 223 


June 


45] 251 


6, 384 


53, 750 


25, 020 


38, 881 


7, 977 


25, 854 


5, 546 




28, 738 


12, 311 


40, 335 


10, 138 


Total 


685, 689 


63, 268 


1, 004, 624 


155, 490 



The comparative net weight and yield of lard for thirteen years were 
as follows: 



Year. 


Average "weight 
.per head. 


Average yield of 
lard per head. 

1 


Year. 


Average weight 
per head. 


Average yield of 
lard per head. 


lR59-'60 


Pounds. 
189 
2211 
224M 
203 
1881i 
201^- 
238J-?- 


Pounds. 
23 

287^- 
29^^-,- 

24-V 
32M- 


18G6-'67 


Pounds. 

232t 
210t^,- 

214A 
226^ 
239. 07 
231. 36 


Pounds. 
30^ 
25^ 
25-^ 
27i 
31.2 
29. G 


18G0-'61 


1867-^68 


1861-'62 


1868-'69 


1862-^63 


1869-70 


1863-'64 


1870-71 


1864-'65 


1871-'72 


1865-'66 
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Mmithly range of prices of good liogs during ilie last two commercial years. 



Montlis. 



1870-'71. 



1871-'73. 



September. 

October 

K"ovember . 
December . 

January 

February.., 

March , 

April , 

May 

June 

Jnly 

August 



Per cental gross. 



${] 25 to $7 40 
G 20 to G 55 

6 00 to 7 90 

7 50 to 7 90 



Per cental gross. 
$4 00 to $4 70 

4 00 to 4 20 

4 00 to 4 50 
4 10 to 
4 25 to 
4 30 to 

4 40 to 4 90 

4 00 to 4 50 

4 00 to 

3 85 to 4 00 

4 00 to 5 00 

5 00 to 5 10 



4 70 
00 

5 00 



The total number of hogs anaually cut in Cincinnati during forty years 
were as follows: 1833,85,000; 1884, 123,000,- 1835, 162,000 5 1836, 123,000 
1837,103,000; 1838,138,000; 1839,90,000; 1840,95,000; 1841,160,000 
1842,220,000; 1843,250,000; 1844,240,000; 1845,196,000; 1846,205,000 
1847,250,000; 1848,475,000; 1849,410,000; 1850,393,000; 1851,334,000 
1852,352,000; 1853,361,000; 1854,421,000; 1855,355,786; 1856,405,396 
1857,344,512; 1858,446,677; 1859,382,826; 1860,434,499; 1861,433,799 
1862,474,467; 1863,608,457; 1864,370,623; 1865,350,600; 1866,354,079 
1867,462,610; 1868,366,831: 1869,356,555; 1870,337,330; 1871,481,560 
1872,630,301. 

Hog products, — The annual average prices of hog products during the 
past seventeen commercial years were as follows : 



Years. 



Mess-i)ork. 



Lard.' 



Bacon 
shoulders. 



Bulk 
slioulders. 



BuT!Ji 
sides. 



1855- '56 

1856- '57 

1857- ^58 

1858- '59 

1859- '60 

1860- '61 

1861- '62 

1862- ^63 

1863- ^64 

1864- '65 

1865- '66 

1866- '67 

1867- '68 

1868- ^69 

1869- 70 

1870- 71 

1871- '72 



Fr, m. 
$16 75 
19 96 
, 16 35 

16 61 

16 90 
16 21 
10 70 
12 46 
23 29 
32 75 
30 20 
23 64i 
22 80 
30 35 
29 37f 
19 44 
12 89 



Fr. lb. 

m 

104 

9i 

- m 

13i 
15i 
181 
15-^ 

llf 

9 



Fr, lb. 



n 

6^' 
4 

4ff 
lOi 
16i 
15^ 
11^ 

9i 



Fr. lb. 

Gv- 
8 

51- 
6" 

3^ 

81 
14i 
134^ 

9f 

in 



Fr. Ih. 



9* 

8if 



14f 
15| 
IH 
13f 
14f 
141 
9tt 
Git 



* Prime kettle in tierces. 

t The quotations for the last two years are for clear rib— previonsly for rough sides. 

The monthly range of weekly average prices of mess pork and lard 
during the last two commercial years was as follows : 
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Montns. 




Mesa-pork 


per barrel. 






^ Lard per pound. 



































1870-' 


71. 


1S71-' 


72. 




1870-' 


71. 


18 i 


l-'7 


2. 




$24 


00 to 


$27 50 




to 


spl2 


87-1 


$0 14J to 


$0 15^ 




lo 


$9 09^- 




24 


50 to 


26 00 


12 50" 




13 


00 


141 to 


IG 




to 


9 if 




19 


00 to 


24 00 


12 50 


to 


12 


75 


12^^ to 


14 


85- 


ti» 


9> 




18 


25 to 


19 25 


13 25 


to 


13 


871 


11 to 


12 


til 


T-O 


9i- 




19 


00 to 


22 00 


13 12J 


to 


13 


50*^ 


lU to 


I2£r 


9 J 


to 






21 


75 to 


22 37-1 


13 00 


to 


13 


25 


12^ to 


121 


9-i- 


to 


9S 






50 to 


21 50 


12 00 


to 


12 


62i 


111 to 


m 


Si- 


to 


9 


April 


18 


00 to 


W 75 


12 75 


to 


14 


00 


• 11 to 




8i 


to 


9 


May 


IG 


00 to 


17 50 


14 00 


to 


14 


50 


10 to 


101 




to 


9 


June 


15 


00 to 


15 75 


12 00 


to 


15 


00 


9J to 


10 


Si 


lo 


P5 


July 


12 


75 to 


15 12h 


12 25 


to 


14 


50 


9| to 


lOi 




to 


9 


Angust 


12 


25 to 




13 25 


to 


14 


00 


8f to 




s, 


to 


8J 












rf^i 



























Receipts of hog products for tlie last tiventy-six commercial years. 



Years. 



Pork and 
bacon. 



Pork and 
bacon. 



Pork. 



Pork and 
bacon. 



Lard. 



1847. 
1848. , 
1849. 
1850., 
1851. 
1852.. 
1853. , 
1854.. 
1855., 
1656.. 
1857. , 
1858. . 
1859.. 
1860. . 
1861.. 
1862.. 
^863.. 
1864.. 
1865. . 
1866.. 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872. , 



Hogsheads. 
5,476 

4, 420 
6, 178 

7, 564 
6, 277 

10, 333 
15, 251 
12, 164 

5, 947 
9, 734 
3,264 
5, 399 
5, 1.55 

4, 662 
5, 136 

10, 082 

8, 443 

5, 353 
4, 918 

4, 850 

5, 232 
2, 247 
1, 776 

1, 633 

2, 756 
3, 329 



Tierces. 
124 
140 
465 
2, 358 
1, 183 

1, 987 
3, 550 

2, 736 

0, 770 
7, 513 

1, 667 
1,487 
2, 199 

3, 882 
6, 459 
3, 879 

10, 361 
7, 178 
6, 810 
5, 242 

4, 843 
5, 168 

10, 627 
9,073 
9,339 
9, 423 



Barrels. 
40, 581 
69, 828 
44, 267 
43, 227 
31, 595 
22, 501 
39, 517 
39, 387 
38, 365 
26, 292 
19, 713 
22, 291 
38, 630 
25, 456 
37, 447 
46, 903 
47, 457 
41, 412 
3§, 642 
28,443 

15, 316 

16, 610 

14, 647 
11, 462 

15, 615 
32, 078 



Pounds. 
8, 027, 399 
9, 643, 063 
9, 249, 380 
1, 325, 756 

14, 631, 330 
16, 532, 884 
26, 868, 341 
27, 059,927 
18, 551, 646 
16, 482, 452 
11, 968, 483 
19, 613, 113 
18, 975, 099 
23, 250, 222 
21, 912, 796 
28, 708, 694 
33, 215, 723 
20, 169, 052 
10, 868, 538 
11, 700, 879 

15, 691, 730 
18, 386, 343 
15, 692, 140 
17, 386, 497 
25, 445, 310 
38, 073, 386 



Tierces. 
21, 991 
37, 978 

28, 514 
34, 173 
36, 899 
36, 037 
51,747 
76, 094 
53, 654 
79, 505 

29, 465 
46, 651 
48, 033 
47, 499 
50, 362 
99, 085 
93, 703 
58, 328 
55, 556 
41, 879 
76, 475 

41, 600 
48, 414 
25, .326 

42, 814 
46, 779 



Sliipment of hog products for the paM twenty-six commercial years 



Years. 



1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 



Pork and 
bacon. 



Shds. 
31, 538 
37, 162 

39, 470 
23, 529 
30,220 
43, 633 
47, 150 
49, 230 

42, 469 
34, 005 
34, 072 

43, 247 
42, 142 

• 52,532 
47, 851 
39,458 
27, 746 
34, 759 
27, 727 
36, 256 
54, 591 

40, 626 

41, 453 
39, 206 
52, 468 
69, 838 



Pork and 
bacon. 



Tierces. 
7, 894 
8, 862 
8, 862 
10, 930 
20, 702 
34, 398 
53, 154 
51, 778 

40, 515 

41, 819 
32, 775 
34, 648 
32, 573 

39, 833 
32, 251 

40, 965 
53, 735 
31, 549 
37, 440 
30, 236 
43, 252 

41, 051 
45, 332 
45, 681 
51,863 
76, 515 



Pork. 



Barrels. 
137, 218 
196, 186 
186, 192 
193, 581 
122, 086 
131, 560' 
135, 707 
134, 939 
104, 275 
110, 869 
100, 816 
113, 594 
112, 160 

104, 347 
121,635 

86, 363 
123, 900 
136, 126 

89, 061 
113, 204 

105, 928 
91, 186 
67, 666 
66, 437 
72, 487 
93, 985 



Pork and 
bacon. 



Boxes. 



13,488 
'2,974 
2, 372 
6, 388 
18, 806 
22, 574 
25, 603 
29, 896 
21, 318 

8, 203 
19, 101 
31, 271 
76, 549 

115, 178 
36, 422 
17, 464 
12, 298 

7, 923 

9. 600 

8, 311 

9, 800 
6, 337 

14, 835 



Pork and 
bacon. 



Pounds. 

3, 478, 850 
759, 188 
924, 256 

2, 310, 699 

4, 753, 95a;, 
3, 912, 943 
2,' 146, 987 

1, 939, 148 
873, 044 

1, 115, 220 
900, 799 
618, 358 
546, 400 
345, 932 
776, 571 

2, 038, 393 
• 700, 881 

1, 810, 875 
1, 124, 756 
1, 798, 798 
1, 358, 894 

5, 054, 315 
7, 325, 972 
7, 223, 236 

11, 828, 290 
19, 758, 909 



Lard. 



Barrels. 
49, 878 

81, 679 
37, 521 
39, 192 

30, 391 
47, 862 

42, 652 
57, 087 

43, 799 

31, 838 
36, 989 
53, 384 

44, 634 
60, 658 

100, 806 
139, 596 
144, 147 

82, 836 
60, Oil 
98, 403 

116, 573 
116, 046 
108, 437 
57, 337 
110, 304 
125, 002 
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Gattle.'-Tke receipts and sliipments of beef-cattle at the Union stock- 
j:ards during 1871 and 1872 were as follows : 



Months. 



January ... 
Febrnary . , 

Marcli 

April 

May 

June.* 

'{uly 

August 

September 

October 

November . 
December.. 

Total 



1871. 


1872. 


Received. 


Shipped. 


Received. 


Shipped. 


30, 708 
43, 299 
44, 752 
48, 144 
59, 217 
52, 564 
50, 041 
, 50, 583 
53, 175 
37, 981 
42, 781 
29, 805 


16, 639 
28, 782 
39, 573 

43, 522 
49, 455 

44, 637 
39, 754 
36, 007 
38, 528 
22, 759 

20, 378 

21, 893 


44, 990 
41, 087 
53, 170 
58, 393 
71, 700 

63, 449 
58, 439 

64, 463 
66, 744 
64, 957 
55, 884 
40, 799 


33, 047 
36, 146 
43, 705 
52, 474 
67, 039 
52, 335 
41, 928 
47, 211 
43, 179 
34, 388 
32, 468 
26, 105 


543, 050 


401,927 


684, 075 


510, 025 



^^o^/S^'"^^^ receipts, 141,025, or 27 per cent. 5 inqrease of shipments, 
108,098, or 26 per cent. 

The monthly averagestof prices 1 of beef-cattle during 1871 and 1872 
were as follows : 





MonfJifi. 


1871. 


1872. 




Per cental. 
$2 71 to $6 00 
3 37 to 6 07 
3 80 to 6 Sn 
3 66 to 7 45 
•J' 43| to 6 39i 


Per cental. 
$2 62 to $6 90* 


February 


2 75 to 6 72 

3 21 to 6 86 


March 


April 


3 17 to 6 86 




3 70 to 6 90 


June 


3 13 to 6 77 
2 81i to 6 24 
2 87i to 6 15 
2 33.} to 5 90 
2 23f to 5 43 
2 37 to 5 91 
2 20* to 6 82^ 


3 17 to 7 10 
3 00 to 6 56i 








2 60 to 6 93 
2 16 to ..6 96 
2 24 to 6 52 
2 24 to 6 18 
2 08 to 6 21 


September 




November jk ^ 


December _^ 





Cattle products. — The receipts and shipments of barreled beef, tallow, 
and buttfir during|l871 and 1872 were as follows : 





1871. 


18t2. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 




53, 289 
5, 831, 000 
16, 301, 775 


89, 452 
6, 403, 842 
17, 186, 650 


13, 744 
5, 968, 943 
9, 691, 897 


31, 991 
5, 745, 849 
9, 491, 491 





HOGS. 



The receipts of December, 1872, were the largest ever known in any 
single month. The recent enhancement in the cost of transportation by 
the action of the various railroads leading to eastern markets had its 
effect in reducing shipments during the latter part of the year. The 
farmers who had been holding back for higher prices, were convinced of 
the futility of their hopes by the downward turn of< prices, during the 
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last quarter of the year, and hence the increased number of hogs mar- 
keted in November and December. The average weight of hogs received 
during the year was 2492. 
Monthly receipts and shipments of hogs during 1871 and 1872 : 



Months. 



January . . 
Febrnary . 

March 

April 

May 

June 

July 

August ... 
September 
October . . . 
November 
December , 

Total . 



1871. 



Beceipts. 


Shipments. 


lieceipts. 


Shipments. 


300, 697 
139, 342 
97, 058 
71, 632 
137, 521 
197, 499 
165, 831 
118, 975 
164, 749 
161, 212 
386, 766 
456. 831 


26, 530 
47, 724 
75, 387 
63, 986 
111, 524 
166, 513 
• 134,391 
98, 187 
125, 561 
131, 370 
113, 643 
67, 490 


361, 935 
268, 236 
170, 785 
169, 149 
265,259 
254, 714 
212, 030 
219, 406 
214, 728 
229, 304 
373, 963 
513, 114 


78, 337 
104, 668 
144, 209 
145, 151 
196, 451 
206, 940 
172, 934 
198, 077 
186, 010 
175, 241 
132, 381 

95, 195 


2, 380, 083 


1, 162, 286 


3,252,623 


1, 835, 594 



Average monthli/ prices per cental of hoga during the years 1871 and 1872. 



Months. 



January . 
IFebruary 
March . . . 

April 

May 

June , 



1871. 



$6 26 
6 97 

6 23 to 
5 35 to 
4 29 to 
3 49i to 



to $7 15 
to 7 68 
7 33 
5 60 
4 68 
4 02 



1872. 



$4 05 to $4 46 
4 00 to 4 40 
to 
to 
to 
to 



4 22 
4 07 
3 73 
3 59 



4 61 
4 48 
4 18 
4 03 



Months. 



July 

August . 
September 
October . . , 
November 
December . 



1871. 



$4 06 to U 71 
4 lOi to 4 72i 
4 21^ to 4 46 
3 98 to 4 46 
3 85 to 4 19 
3 89 to 4 36 



1872. 



$3 95 to $4 33 
• 4 36i to 4 e7i 
4 54^ to 5 13i 
4 34 to 4 76 
4 05| to 4 40 
3 m to 3 94i 



Sog products, — The receipts and shipments, during the years 1871 and 
1872, of barreled pork, lard, and slaughtered hogs were as follows : 





1871. 


1872. 


Receipts. 


Shipments. 


Eeceipts. 


Shipments. 




6a, 949 
17, 662, 798 
272, 466 


149, 724 
61, 029, 853 
227, 984 


125, 241 
18, 544, 261 
169, 473 


190, 111 
82, 917 163 
133, 764 





Sheep. — The monthly receipts and shipments of sheep during 1871 and 
1872 were as follows : 



Months. 



January ... 
February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 

Total 



1871. 



Eeceipts. Shipm'ts. 



35, 111 
43, 608 
43, 213 
23, 379 

23, 337 
22, 607 
18, 022 

24, 471 
27, 732 
18, 632 
19, 144 
15, 737 



315, 053 



17, 576 
25, 512 
29, 321 
13, 084 
8, 577 
6, 496 

5, 214 

6, 917 

7, 264 
4, 397 
3, 697 
7, 029 



135,088 



1872. 



Receipts. Shipm'ts. 



42, 069 
"41, 803 
38, 170 

24, 771 
16, 389 
13, 776 
13, 819 
18, 777 
22, 452 
48, 290 
24, 343 

25, 552 



310, 211 



23, 235 
25, 348 
29, 495 
17, 328 
5, 945 
3, 493 

2, 47J 

3, 937 
5, 622 
7, 349 
7, 417 

13, 37C 



145, 016 
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Monthly range of pieces dunng 1871 and 1872. 



Montlis. 



January.. 
February 
Marcli ... 
April... .. 

May 

Juile 



^3 00 to $5 00 
:i 00 to 5 70 

2 87 J to 0 43 

3 90 to (5 57 
3 75 to 0 45 
2 25 to 4 40 



$4 22 to $4 92 
4 37 to 7 30 

to a 06 

to 8 15 
t-o 8 00 
3 59 to 5 371' 



5 61 
5 66 



Months. 



July 

August — 
September 
October . . . 
November 
December 



1871. 



$2 62^- to ^5 00 
2 73 to 5 04 
2 78 to 4 71 
2 43|-to 4 31^ 
2 51 to 5 25 
2 80 to 5 10 



1872. 



$3 62 to! 
3 71 to 
3 75 to 
3 33Jrto 
3 52 to 
3 52 to 



;4 81 

5 32 



4 G4\ 

4 55" 

5 24 



The market was well supplied with fair qualities of mutton slieep. 
Sheep products.— -'RecGii^ts of wool (luring 1871, 27,026,621 pounds; 
receipts of wool during 1872, 28,290,989 pounds: shipments, 1871, 
24,351,524 pounds ; 1872, 25,833,447 pounds. 
Horses.— Dming 1872, 12,145 horses were received and 10,627 shipped. 
The receipts of live stock by rail during the year occupied 109,086 
cars; the shipments, 54,275 cars. The values of farm. animals received 



are estimated as follows 
$950,000. 



cattle, $41,000,000; Jiogs, $33,500,000; sheep, 



SAINT LOUIS. 



Cattle, — The receipts of cattle show an increase over last year of 
69,961. Both receipts and shipments were greater than in any previous 
year. The season for receiving Texas cattle commenced May 17, at 
least a month earlier than in the i)revious year. They came first in 
small droves, bnt increased in numbers as the season advanced. It is 
estimated that the increase in this class of cattle over 1871 amounted 
to 123,898. In the latter part of August the Texas cattle fever was 
developed aihoug the native cattle, and was fatal to large numbers. 
This kept the latter out of market, and also had the effect of stopping 
large droves of Texans in transit to this market. The values of the 
latter consequently decreased. As to quality they were generally thin, 
rough, and but half fattened. Well- wintered and stall-fed Texans were 
in good request during the year, and at fair prices ; others could be dis- 
posed of only to feeders and speculators. The receipts of " thrdUgh 
Texans" were estimated at 211,108 against 87,210 in 1871. Good to 
choice wintered brought from $3.50 to $4.25 per cental; common to fair 
fresh, $2.50 to $3 ; inferior, $1.50 to $2.25. 

The receipts of native or domestic cattle were mostly from Iowa and 
Korth Missouri. In numbers and quality they were about the same as 
last year, but the great bulk of this class of cattle went through to 
eastern markets in first hands. The irruption of Texas cattle so far 
reduced the prices of all grades of native cattle that shippers preferred 
the risks of eastern markets. Extra to choice native steers brought 
from $6.25 to $6.50 per cental; prime to Xihoice, $5.75 to $6; fair to 
good, $4.25 to $4.75; common, $2.25 to $2.75; stock steers, $3.50 to 
$4.50. 

The monthly receipts and shipments of cattle during 1872 were as 
follows : 



Months. 


Kecciiits. 


Shipments. 


Months. 


Receipts. 


Shipments. 


January 


14,444 
14, 090 

12, 065 

13, 090 
13, 493 
25, 929 
27, 237 


8,710 
9, 953 
9, 9T9 
9, 869 
8. 382 
18, 702 
14, 601 


August 


34, 420 
32, 024 
34, 757 
25, 778 
15, 257 


21, 127 
16, 000 
20, 671 
14, 545 
12,227 




October 


April 


Noveuiber 


May 






Total 


July 


263, 404 


164, 772 
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Receipts and shipments .of cattle for eight years past wore as follows : 



Years. 


Receipts. 


Shipments. 

46,712 
24, 462 
26, 799 
37, 277 


Tears. 


Keceipts. 


Shipments. 


1865 , 


04, 307 
103, 250 

74, 146 
115,352 


18C9 


121, 5G5 
201, 422 
109, 427 
203, 404 


59, 8(^ 
120, 748 
129, 827 
164, 772 


18GG 


1870 


1867 


1871 


1868 


1872 







The highest and lowest prices of all grades during each month of 
1871 and 1872 were as follows : 



Months. 



1871. 



•January . 
February. 
March..".. 

April 

May 

Jnne , 



Per cental. 
$2 50 to $6 25 
2 50 to 6 50 
2 75 to 
2 75 to 

2 62^ to 

3 00 to 



6 50 
6 70 
6 GO 
6 75 



1872. 



Per cental. 
^2 25 to $5 50 



3 25 to 
3 50 to 

3 50 to 

4 37i to 
2 50 to 



75 
6 75 
6 75 
G 50 
6 50 



Months. 



July 

August . - 
Septemher 
October . . 
November 
December 



1871. 



Per cental. 
$2 00 to $5 00 
1 75 to 5 00 
1 25 to 4 75 

1 50 to 4 50 

2 25 to 5 00 
1 50 to 4 75 



1372. 



Per cental. 
$1 75 to $6 50 
to 6 25 
to 
to 
to 



1 75 
1 75 
1 25 
1 50 



5 75 

6 00 
6 00 

1 37^ to 5 75 



Cattle trobvcts— Butter : The monthly receipts and range of 
prices per pound of butter during 1872 were as follows : 



Months. 



January.. 
February, 
March ... 

April 

May 

J une 



Receipts. 



PacMges. 
2, 593 
2, 288 
43G 
2, ■?G8 
1,G22 
0, 335 



Prices, (good 
to choice.) 



|0 18 to 32 
19 to 315 
19 to 40 
18 to 40 
IS to 2.1 
15 to 20 



Months. 



July 

August . . 
September 
October . . 
JS^ovember 
December 



Receipts. 



PacTcages. 

3, 044 

4, 7>5 
4, 826 
(;, 572 
7, 4."»8 
3, 184 



Prices, (good 
to choice.) 



^JO 10 to 21 
16 to 30 
♦ 18 to 33 

18 to 33 
18 to 30 
20 to 35 



Hogs.^ThQ monthly receipts and shipments of hogs during 1871 and 
1872 were as follows : 





1871. 


1872. 


Months. 




















Receipts. 


Shipments. 


Receipts. 


Shipments. 




112, 127 


G39 


109, Gil 


23, 244 




21,319 


1,350 


36, 301 


12, 606 




13, 033 


6,252 


22, 104 


14, 944 




17, 689 


0, 557 


30,329 


20, 979 


31,107 


14, 224 


44, 176 


29, 587 




23, 322 


9, 755 


29, 315 


14, 685 




. 17, 170 


4, 166 


IG, 935 


5, 496 


August 


15, 030 


4, 055 


17, 399 


10, 652 


September 


19, 801 


6, 074 


26, 773 


8, 752 


32, 226 


16, 154 


.54, ICS 


18, 902 




110, 656 


19, 985 


166, 144 


14, 565 


December 


224, 305 


20, 540 


206, 021 


14, 287 


Total 


G32, 210 


113, 655 


759, 076 


188, 693 



Eeceipts and shipments of the eight years just closed were as follov/s : 



Tears. 


Receipts. 


Shipments. 


Years. 


Receipts. 


Shipments. 


1865 


94, 307 
103, 259 
293, 241 
115, 352 


17, 869 
13, 358 
28, 027 
16, 227 


1869 


344, 848 
310, 850 
G32, 216 
759, 07G 


39, 076 
17, 156 
113, 655 
188, 693 


186G 


1870 


1867 


1871 


1863 


1872 . 
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The prices per cental, ia 1872, were as follows: 



Montlis. 



At tlio bo^iriu- 
niug of each 
. moiitli. 



Iligkcat and 
lowest prices 
during each 
month. 



Mouths. 



At the begin- 
ning of each 
month. 



Highest and 
lowest prices 
daring each 
month. 



January., 
February 
March... 
April . . . 

May 

June 



$3 90 to $4 25 
4 00 to 4 GO 
3 75 to 4 75 
3 75 to 4 80 
3 50 to 4 75 
3 50 to 4 50 



$3 GO to $4 50 
4 00 to 4 85 
3 75 to 5 10 
3 50 to 4 80 
3 25 to 4 75 
3 40 to 4 50 



July 

August . . . 
September 
October . . . 
November. 
December . 



$3 70 to $4 15 
4 00 to 4 90 
4 00 to 5 25 
4 00 to 5 25 
3 50 to 4 25 
3 35 to 4 15 



|3 70 to $4 60 
4 00 to 5 25 
4 00 to 
4 00 to 
3 50 to 
3 25 to 



I 40 



4 25 
4 15 



The market was satisfactory in everything except prices, which gradu- 
ally declined, making a general average of 25 per cent, less than last year. 
This was caused by the superabundant supply. 

Hog 'products. — The number of hogs packed during the ten packing 
seasons, ending with 1871-72, were as follows: 1862-'63, 178,750; 
1863-'64, 244,600; 18G4-'65, 191,890; 1865-'G6, 123,335; 1866-'67, 
183,543; 18G7-'68, 237,160; 1868-'69, 231,937; 1869-'70, 241,310; 
1870-'71, 305,600; 1871-'72, 410,032. 

The average net weight of hogs packed during the above seasons 
was as follows : 1862-'63, 207 pounds ; 1863-'64, 179 pounds^ 1864-'65, 
178i pounds; 1865-'66, 208y%V pounds; 1866-'67, 222.%% pounds; 
1867-'68, lOS^-Vo pounds; 1808-'69, 189^^0 pounds; 1869-'70, 190A 
pounds ; 1870-71, 216 pounds; 1871-72, 210yVo pounds. 

The average yield of lard per head, of all Kinds of hogs, was 35^^^ 
pounds. 

Porlc. — The monthly receipts and range of prices of barreled pork 
during 1872 were as follows : 



Months. 



January . 
February, 

March 

April 

May....^ 

Juno 

July 



Heceipts. Prices per barrel. 



Barrels. 
2, 060 
750 
9, 324 
17, C71 
9, 629 
6, 665 
2, 034 



^12 75 to f 13 75 
13 00 to 13 62i 
11 75 to 

11 50 to 

12 00 to 
11 75 to 
11 75 to 



13 25 

12 50 

13 624 
12 75 

14 00 



Months. 



August — 
September 
October ... 
November. 
December . 

Total. 



Receipts. Prices per barrel. 



Barrels. 
2, 056 
431 
2, 265 
3, 906 
1, 461 



58, 252 



$13 25 to 

14 25 to 

15 00 to 
13 00 to 
11 75 to 



$14 50 

15 00 

16 00 
16 50 
13 00 



lieeeijyis and eoiyporta of ;por]c for twelve i 



Tears. 


Receipts. 


Exports. 


Barrels. 


Casks and 
tierces. 


Boxes and 
packages. 


Pieces. 


Barrels. 


Casks and 
tierces. 


Boxes and 
packages. 


Pie COS. 


1861 


116, 445 
51, 187 
34, 256 
71, 559 
66, 822 
56, 740 
93, 071 
85, 127 
78, 236 
77, 398 
88, 442 
58,253 


11, 358 

6, 515 

3, 558 

4, 709 
11, 224 

3, 203 

7, 764 

5, 677 
5, 818 
7,837 

4, 922 
8,264 




751, 313 
487, 580 
805, 287 
724, 161 
338, 223 
343, 202 
730, 461 
947, 918 
1, 013, 291 
848, 490 
1, 014, 054 
1, 329, 629 










1862 












1863 












1864 












1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 


4, 930 
4, 082 
4, 078 
2, 266 
2, 057 
1, 186 
2,321 
3, 088 


109, 702 
92, 595 
138, 226 
130, 228 
120, 002 
115, 236 
131, 732 
114, 329 


3,503 
6, 553 
8, 001 
3, 467 
5,712 
■ 9,972 
11, 681 
20, 609 


6, 949 
3, 414 
3, 096 
1,384 
3,119 
3, 466 
3, 423 
5, 035 


525 
379 
483 
25, 644 
10, 896 
12, 128 
46, 562 
169, 526 
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Years. 


Receipts. 


Exports. 


Casks and 
tierces. 


Boxes and 
packages. 


Pieces. 


Casks and 
tierces. 


Boxes and 
liackagcs. 


Pieces. 


1861 


11,790 

10, 833 
7,167 
8, 843 
7, 971 

12, 421 

11, 752 
7, 505 
5, 929 
6,264 

14, 084 
7,116 


10, 820 
10, 352 
8, 862 
8, 888 

2, 200 

3, 630 

4, 825 

2, 845 

3, 970 
3, 678 
.5, 522 
7, 077 


106, 000 
106, 315 
230, 092 
170, 998 
62, 496 
50, 103 
58, 004 
85, 944 
69, 197 
83, 569 
148, 491 
103, 733 








1862 








1863 








1S64 








1865 


36, 297 
23, 443 
37, 127 

44, 427 
47, 942 

45, 413 
73, 019 
79, 819 


27, 955 
25, 505 
30, 296 

28, 278 
19, 700 
19, 211 
37, 354 
34,376 


1, 114 
2, 876 
1,038 
11, 095 
0, 894 
11,133 
47,760 
148, 266 


1866 


1867 


1868 


1869 


1870 


1871 







The monthly range of prices of bacon and hams during 1872 was as 
follows: 



Months. 



January .. 
February . 

March 

April 

May 

Jane 

July 

August — 
September 
October. . . 
November 
December . 



Shoulders. 



$0 06i to 
6 to 
4J to 
4i to 
5i to 
4J to 
5i to 
6| to 
7* to 
7i to 
6i to 
5i to 



eo 07i 

C.'r 

6 
5i 

5i 

6-1 
Vi 

8i 

Ik 

6 



Clear rib sides. 



I 07} to $0 
7| to 
7 to 
to 

7.{: to 

7i to 

7} to 

8J to 
lOi to 
11* to 

9i to 

7i to 



Clear sides. 



SO 07i to S)0 07J 

7| to 8 

7 to 

7 to 

-\ to 

"5 2 to 

73- to 

9 to 
lO^r to 
11^ to 

9i to 

Si to 



11 

12} 
12 



Ilams. 



5^0 12 to $0 13 
12J to 13 
12 to 
Hi to 
lU to 
Hi to 
12 to 
14^ to 
17 to 
17 to 
15 to 
12* to 



13 
]2i 
13 
13 
16 
18 
18i- 
18i 
18 
15J 



The monthly range of prices of dry salt meats during 1872 was as 
follows : 



Months. 



Shoulders. 



Clear rib sides. 



Clear sides. 



January... 
February. . 

March 

April 

May 

June 

July 

August 

September 
October ... 
November. 
December . 



fO 05 to $0 05} 



4J to 
4 to 
4 to 
4} to 
4 to 
4i to 
5i to 
6f to 
6f to 
4} to 
3i to 



$0 06| to $0 065 

6 'J to 65 

6 to G} 

6} to G| 

6.V to 7 

6S to 61 

6i to 11 

7^- to 8 



|0 06} to $0 OGi 
G} to 7 
6} to &J 
6} to 

7 to 
6J to 
61 to 

8 to 



8} 



9i to 10} 
6f to 8 
5f to 6i 



9i to 
6i to 
55 to 



11 

fc"} 
6} 



Lard, — The monthly receipts and range of prices of lard during 1872 
were as follows : 



Months. 



January. . 
February. 
March..'., 

April 

May 

June 

July , 



Tierces. 



5, .546 
3, ()0G 
5, 930 
2,576 
812 
846 
111 



Prices per 
pound. 



8i to 9J 
8 to 9 
8i to 9} 
8 to n 
8J to 10} 
8 to 10} 
8 to 10 



Months. 



August 

September 
October . . . 
November. 
December 

Total 



Tierces. 



440 
208 
799 
498 
3, 670 



25, 042 



Prices per 
pound. 



8 to 10 J 
8 to 10^ 
8 to 10 i 
7;^ to 10*" 
6J to 82 
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The receipts and exports of lard for twelv- e years were as follows : 



Years. 



1861 
\&G2 
1863 
1864, 
1865 
1866. 
1867, 
1868. 
1869, 
1870, 
1871. 
1872, 



Tierces. Barrels. Kc£j3. Packages. 



27, 
19, 
15, 
23, 
16, 
10, 
16, 
13, 
19, 
13, 
24, 
27, 



1-2, 877 
21, 975 
17, 505 
5, 665 
3, 652 
4, 316 
5, 105 
4, 714 
3, 641 
2, 769 

6, 999 

7, 544 



2, 717 
2, 471 
2, 084 
7, 238 
13, 567 
9, 358 
6, 326 
6, 100 
5, 889 
5, 745 



818 
993 
50i 
089 
643 
625 
873 
619 
172 
504 
156 
452 



Tierces. ' Barrels. Ke^rs. Packa.^es. 



21, 179 
15, 083 

34, 853 
33, 16S 
33, 384 

35, 353 
79, 729 
89, 002 



8, 515 
3, 914 
5, 080 

•2, 401 
3, 384 
3, 741 

9, 263 
5, 064 



8, 758 
28, 651 
35, 424 

32, 526 

33, 355 
50, 000 
50, 584 
61, 492 



7, 924 
6, 058 
4,513 

3, 064 

4, 079 
16, 689 
11,550 
24, 478 



8Jieep. — The monthly receipts and shipments of sheep during 1872 
were as follows: 



Months. 



January . . 
February 
Marcli . . . 

April 

May 

June 

July , 



Heceipts. Shipments. 



5, 703 
8, 578 
8, 207 
G, 430 
8, 089 
10, 106 
10, 146 



716 
4, 625 
3, 90G 
2, 290 
1,043 
1,852 
1, 554 



Months. 



August 

September . 
October ... 
November . 
December . . 

Total 



Receipts. Shipments. 



13, 844 
19, 570 
16, 290 
4, 427 
4, 394 



115, 904 



2, 802 
2, 230 
5, 113 

1, 009 

2, 400 



29, 540 



Eeceipts and shipments of the eight years just closed were as follows: 



Years. 


Receipts. 


Shipments. 


Tears. 


Receipts. 


Shipments. 


1865 


52, 133 
64, 647 
62, 974 
79, 315 


8, 680 
15, 194 
19, 022 

6,415 


1869 


96, 626 
94, 477 
118, 864 
115, 904 


12, 416 
11, 649 
38, 465 
29, 540 


1866 


1870 


1867 


1871 


1868 


1872 







Prices per cental at the beginning of each month of *1872 were as 
follows : January, $3.25 to $5.50 ; February^ $4 to $G ; March, $2.50 

to $6.50; April, $4 to $7.25; May, $4 to $4.75; June, ; July, 

$1.50 to $5; August, $3 to $5; September, $2 to $5; October, $2 to 
$5 ; ISovember, $2.75 to $5 ; December, $2.7.5 to $5. 

The market exbibited no important fluctuations, but a steady advance 
during the year. Good mutton was in request during the whole year. 
The advanced prices of wool limited the number of sheep available for 
the meat market. J^arge numbers in tlie market were brought by rais- 
ers and feeders. 

Sheep pkoducts. — Wool : The monthly range of prices per x^ound 
of tub-washed and unwaslied wool, during 1872, was as follows: 



Mouths. 



Months. 



H 



January . 
February 
March . '. . 

April 

May..:.. 
June 



72 to 

73 to 
80 to 
68 to 
68 to 
05 to 



40 to 

46 to 
40 to 
43 to 

47 to 
45 to 



July 

August . . . 
September 

October 

November 
December. 



55 to 
53 to 
52 to 
50. to 
50 to 
50 to 



40 to 55 

33 to 43 

32 to 38 

28 to 37 

28 to 43 

30 to 43 
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8Jieep'peUs. — The montlily Kiiige of prices of sheep-pelts during 1872 
was as follows : January, $2.50 to S2.75 ; February $2.50 to $3.50 ; 
March, $3 to $3.50 ; April, $2.50 to $3.25 ; May, $2.50 to $3 ; June, $2 

to $3 5 July, $2.25 to $2.55 ; August, 5 September, ; October, 

$1 to $1.25^ November, $1 to $1.40^ December, $1.25 to $1.75. 

roEK-PACKma in the west. 

According to the record kept by the Cincinnati Price Current, the 
number of hogs packed during the twentv-two packing seasons prior to 
the present were as follows : 1849-'50, 1^652,220 ; 1850-'51, 1,332,867 ; 
1851 -'52, 1.182,8405 1852-'53, 2,201,110 ; 1853-'54, 2,534,770 5 1854-'55, 
2,124,404: 1855-'50, 2,489,502 5 185C-'57, 1,818,408 5 1857-'58, 2,210,778; 
1858-"59, 2,465,552; 1859-'0O, 2,350,822 5 1860-'61, 2,155,702; i861-'62, 
2,893,666; 1862-'63, 4,069.520; 1863-'64, 3,261,105 ; 1864-'65, 2,422,779; 
lS65-'66, 1,785,955; 1866-'67, 2,490,791 ; 1867-'68, 2,781,084; 1868-'69, 
2,499,873 ; 1869-70, 2,635,312 ; 1870-'71, 3,695,251 ; 1871-'72, 4,831,558. 

At the time when this report was sent to press the record for the 
packing season of 1872-'73 had not been made up, the statistics of 
Chicago and Saint Louis not having been completed. Using the most 
reliable estimates of the business of these important points, the results 
of the season just concluded may, with very close approximation, be 
given as follows : 



states. 


1671-72. 


1872-'73. 


States. 


1871-'72. 


1872-'73. 


Ohio 


834, 163 
566, 134 
1, 620, 375 
288, 580 
693, 949 
43, 034 
334, 410 
21, 000 
4, 890 


863, 117 
608, 336 
1, 794, 382 
326, 397 
909, 080 
42, 800 
319, 700 
22, 000 
7, CIO 


Kentucky 


342, 562 
40, 180 
42, 281 


329, 15G 
35, 000 
63,450 




Tennessee 




Other states 




Total 




4, 831, 558 


5, 321, 028 
4, 831, 558 








489, 470 


DSTebraska 







In the above figures the number for the current season is made up 
only from the points reported the previous season. To the aggregate 
should be added about 100,000 hogs packed at points not previously 
reported, making the aggregate for 1872-'73, 5,421,028. 

The number packed at the leading points in the United States during 
the last three seasons was as follows : 





1870-'71. 


1871-'72. 


1872-'73. 


Chicago 

Cincinnati 


918, 087 
500, 066 
305, 600 
242, 135 
241, 000 
105, 000 


1, 225, 236 
656, 841 
419, 032 
309, 512 
315, 000 
372, 100 


1, 400, 58G 
026, 305| 
550, OCOi 

302, 246 

303, 500! 
190, 3171 



Saint Joseph and 

vicinity 

Kansas City 

Peoria 

Keokuk 



74, 3G0 



1871-'72. 


1872-'73. 


118, 155 


88, 032 


83, 000 
96, 225 
57, 500 


187, 221 
104, 756 
7i;i56 



Near the close of the season it was estimated by leading pork author- 
ities that the increase of weight per hog ayeraged about live pounds. 
An increase in the lard product was also partially indicated, but the low 
prices prevailing during the latter part of the season it was thought 
would check this upward movement and reduce the aggregate yield to 
about the figures of the previous year. 

The amount of work accomplished by this division, during the past 
year, in the preparation of special statistical statements for the use of 
committees of Congress, boards of agriculture, and rural associations of - 
many kinds, and for public use by representative individuals, has been 
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unusually large. The pressure of this class of our statistical work haa 
in fact prevented the completion of important lines of investigation, 
the remits of which might otherwise have appeared in this report. 

J. R. DODGE, Statistician. 
Hon. Frederick Watts, Commissioner. 



REPORT OF THE ENTOMOLOGIST AND CURATOR 
OF THE MUSEUM. 

Sir: During the past year a large number of letters were received 
from correspondents in various parts of the country containing insects 
destructive to vegetation, many of which have already been figured and 
described in the reports of the Department of Agriculture ; a monthly 
record, however, has-been kept of all that were new or interesting, and 
these have been figured and published with as much of their natural 
history, habits, &c., as is known. In addition, a chapter on the reme- 
dies, the present part embracing the Diptera, or two- winged flies, has 
been appended, which may prove very useful to the agriculturist for 
reference, as some of our most destructive insect pests are found in this 
order, as for example the wheat-midge, the Hessian fly, the onion-fly, &c. 

In examining peach-orchards in the neighborhood of the Maryland 
Agricultural College, about 'the first week of May, almost all the young 
twigs of the trees were observed to be killed at the extreme point or end 
for a distance of 1 to 2 J inches, and the terminal buds entirely destroyed. 
On cutting open these dying twigs, the injury was found to be caused 
by a very minute caterpillar, which, entering the twig near a bud, had 
entirely eaten out the pith and interior, leaving only its " frass " and the 
exuding gum to mark the spot where it had entered. When confined 
in a glass case, after about a couple of weeks, several of the larvse left 
the injured twigs and formed very loose cocoons on the sides of the box 
or among the rubbish and old leaves lying scattered on the earth, and 
in about six to ten days the perfect moth appeared. Specimens were 
forwarded to Mr. Y. P. Chambers, of Covington, Kentucky, who is mak- 
ing a special study of our micro-lepidoptera, and he decided it to be 
Aiiarsia (Zeller) pniinellay (Clemens,) probably A. lineatella (Zeller) of 
Europe, (Fig. 1,) the larva of which was described by Mr. Clemens as 
taken Jane 16, full grown, and about to transform on the limbs of a 
plum, but no food-plant is mentioned. The tail of the 
l^upa is attached to a little button of silk, in an exceed- 
ingly slight cocoon. There was scarcely a single young 
tree in the peach-orchard examined that was not more 
or less injured by this little pest, and at least as many 
as twenty to fifty injured twigs were found on some 
very young trees. After the insect leaves- the twig 
^g^^^ ff^:ff^ the injured part dries up and breaks off. This insect 
^^^^ was also seen, though in much smaller numbers, last 

■^f^^^j^^^season, in Maryland and Virginia, and apple-trees are 
^^r^rv-yi^gmi^es^^ also frequently observed injurqd in a similar manner 
in Maryland, and it is probable that the damage is done by the same 
worm, but, as we have not yet succeeded in breeding them from the 
apple, we cannot say with certainty. 

The larvae are about 0.25 of an inch in length, head black, body dark 
'reddish brown, with lightei: rings, the third ring being more conspicu- 
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ous and whitish ; the moth is quite small, and measures 0.40 to 0.60 of 
an inch in . expanse of wings, and is of a pale-gray color, with a few 
blackish spots on the upper wings. Should this insect increase in num- 
bers as much during the next year as it has done since the last, it 
threatens to be a great scourge to peach-growers. The only way to de- 
stroy them is to go around the peach-orchard in May and efune and cut 
off such terminal shoots as appear to be withering or drying up, and 
then bum them with the caterpillars inside. This at least would pre- 
vent their multiplying to such an extent as to be very injurious at pres- 
ent. When not so very numerous, they appear only to serve to some- 
what prune the trees, as they take off merely the tips of the branches. 
In May many leaves of the pear-tree were observed to be covered with 
Fig. 2. dark-brown blotches somewhat like a fungoid growth, but upon 
examination by Mr. Taylor, microscopist of the Department, 
these blotches were found to be inhabited by myriads of small 
mites almost invisible to the naked eye. These mites appear to 
run all over the leaves, but especially to burrow in the brown 
patches, which appear to be entirely eaten out by them. Their 
bodies are long, cylindrical, yellowish white, with only two 
pairs of legs, placed very far forward near the head, and they 
move with considerable agility. They are also marked with a 
multitude of rings, and have two long hairs or bristles and two 
shorter ones on the end of the abdomen. There is a somewhat 
similar mite mentioned by Packard as the TypJilodromics pyriy of Sheuten, 
which is said to live under the epidermis of pear-leaves in Europe, but 
no mention is made of the brown blotches on the leaf, apparently formed 
by the mite. In his figure also the head is much more obtuse than those 
examined in the Department. A thorough drenjching with whale-oil- 
soap suds would doubtless destroy many of them, as their bodies appear 
to be very soft. All infested leaves, likewise, should be immediately 
removed and burned as soon as discovered. 

Mr. Eichard H. Day, Baton Eouge, Louisiana, wrote to the Depart- 
ment July 8, inclosing a specimen of a beetle that he had reared from 
infested branches and fruit of the peach, and, according to his letter, 
the entire leaves and fruit put up in the bottle were literally devoured 
when he removed them. He also stated that the peach crop was rotting 
badly before maturity, and asked if the insect could have connection in 
any way with this condition of the crop. 

In a letter written August 19, however, he says that although num- 
bers of my trees show evidence of disease, it certainly cannot be traced 
to the ravages of this insect." He further states that " the ravages of 
the insects were first noticed last spring in going through the orchard 
to prune." His attention was attracted by the great number of small 
branches dead and dying since the springes growth had started, and 
upon tracing those branches down he invariably found in the branch at 
the base of the leaf a puncture covered over with dried gum. Some- 
times the puncture was so recent that only the first leaf above was dead 
or dying, but death always followed the branch from the puncture up to 
its extremity, and almost as invariably traveled down till it came to a 
lateral branch, where the poison seemed to be arrested. It was observed 
that these punctures were always either in the tender wood of the pre- 
ceding falPs or present spring's growth. 

He examined many of the diseased branches with all possible care, * 
and though he was unable to find either insect or eggs, he was satisfied 
that the injury could be traced to insects, and so a number of speci- 
mens of twigs, or terminal shoots, were forwarded -to the Department. 
8 A 
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These were barefally examined, and no eggs or insects could be discov- 
ered in the twigs. Mr. Day was advised, however, to put a number of 
injured specimens in a glass jar, and watch them carefully to see if any 
insects came out of them. This he did, but placed some twigs with 
young fruit on them. After watching them for a number of weeks he 
paid no further attention to them, supposing the insects had all escaped 
before he placed the branches in the jar ; but later in the season, having 
occasion to use the jar, he found a number of small beetles, and discov- 
ered to his surprise that the leaves and fruit were nearly eaten up. 
One of these, the others escapiii^, he sent to the Department for iden- 
tification. 

On the 29tli of August he wrote again to the Department, stating 
that he placed four specimens of diseased peaches in an empty qui- 
nine-bottle, with a view of determining whether his opinion was cor- 
rect " in ascribing this general and wide-spread disease of peaches to 
the depredation of insects, and also whether this insect is the same as 
the one that commits its ravages upon the t<inder branches of the trees 
in the spring." 

On the 27th of the month the first beetle appeared from this lot of 
specimens, and he subsequently sent the bottle, with peaches and insects 
inclosed, to the Department for examination by the 
entomologist. On examination, these beetles were de- 
cided to be Arceocerns (Sch.) coff^w of Fab., and the 
shriveled peaches sent were literally riddled by their 
larvae, a specimen of which was sent in June, and is 
figured, (Fig. 3.) Six perfect beetles made their appear- 
ance from the three specimens of the dried fruit last 
forwarded ; but the insect first mentioned as attacking 
the twigs in spring is most probably another insect, and 
may prove to be the Anarsia pruinella^ of Clemens, men- 
tioned (with figures) on page 305 of the monthly report 
for July, as having injured peach-twigs in Maryland. 

Another season, however, will decide the question, if 
Mr. Day, or any of our correspondents in Louisiana, or 
elsewhere, will send specimens of the twigS, as soon as injured in the 
spring, when one may be able to detect the insect. It appears to us 
that the Arceocenis coffecc would not be likely, in the larvae state, to 
injure living healhty twigs in the manner described. The insect, how- 
ever, may probably be found under the bark of diseased trees, and 
there is no doubt whatever that, in the larvse state, it attacks partially 
rotten and shriveled fruit, as proved by the worm-eaten appearance of 
the specimens sent. 

A correspondent of the Department, when examining his peach-trees 
for the peach-tree borer, discovered a great quantity of small whitish 
worms, about the 0.40 of an inch in length, and of a very slender form, 
swarming in the exuded gum, saw-dust, and feces with which the mouths 

of burrows made by the 
peach-borer ^geria exitiosa 
were filled. These small 
worms he considered the 
young larvse of the borer, 
and sent them to the De- 
partment for examination; 
they were carefully placed 
in a bottle and fed until 
they changed into naked 
pupae ou the surface of the earth, or a little below it; and in about eight 




Fig. 4. 
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or ten days after the pupco were fully developed, the perfect insects 
made their appearance in the form of minute two-winged dark- 
colored flies, which were at once recognized as the Mycetobia {Myceto- 
pMla)persicaj.. (Fig. 4.) Several of this genus feed upon fungi, and one 
species, very similar, is mentioned by Dr. Packard as living in the putres- 
cent sap under the bark of elm trees. Our correspondents, however, 
have no occasion to apprehend any injury from this insect, as it only ap- 
pears to feed upon the exuded gum, &c., and has nothing to do with 
the larvae of the peach-tree borers, which, even wlien very young, can 
be readily distinguished by their heads, their ^more robust forms, and by 
their six small feet on the first three segments of the body — ^while the 
larv23 of the Mycetobia is long and snake-like in form, has no feet what- 
ever, and is perfectly innocuous to the ]>each-tree. 

A letter was received in the latter part of July from a correspondent, 
Mr. C. Moralle, of Leesburgh, Virginia, containing a number of very 
small white wwms, or larva?, having distinct black heads. These 
worms appeared to be clinging to each other by means of a viscid sub- 
stance on the surface of their bodies, and formed a small living mass. 
In the accompanying letter Mr. Moralle stated that what attracted his 
attention was the iieculiarity about them that they gathered in a long 
string, resembling a snake, i)iling themselves up thickly in the middle 
and tapering at each end, and when they moved the whole mass moved 
as in one body/' Unfortunately these worms were all dead when they 
arrived, but Mr. Saunders, of this Department, brought a mass of simi- 
lar larvae a few days afterward, whicli had been given him by a gentle- 
man also in Virginia. These specimens were placed in a glass jar, hav- 
ing a small quantity of damp soil at the bottom, and retained their ball- 
shaped form for some time, and then commenced to creep round the 
sides of the jar on the earth in a string, three or four abreast, and con- 
tinued traveling for a couple of hours 5 they then dispersed and buried 
themselves a short distance under the surface of the earth, and changed 
into pupie, appearing six or eight?days afterward as perfect flies. These 
Fig. 5. were about one-tenth of an inch in length, (expanse 
,a,,,a^^^^^^t:^ 0.13,) of a dusky-black color, with dark brown legs 
'"'^ ^^ and dusky-wings. Upon examination they proved to 

/r s xg;^)p^te a^ be a spepies oi^Sciara^ (Fig. 5,) the larva) or worms 
of which usually feed upon decaying vegetable sub- 
stances, and are frequently found in fungi. The 
species above mentioned as occurring in Virginia is 
very similar in kabits to a European species, Seiara 
tliomw, which is usually called the snake or army 
worm in Germany, from its habit of sometimes assem- 
bling in innumerable numbers, creeping among and over each other, 
and hanging together by means of a viscid moisture^ and forming a mass 
like a snake or rope, sometimes several feet in length, and two or three 
inches in breath. The fly of the European species, Sciara tliomWj is de- 
scribed as having yellow stripes or points on the abdomen, whereas 
our American species (at least when dried) does not show any vestige 
of yellow whatsoever on the abdomen, but is of a imiform dark-brown 
color, although the worm or larva has the same habits of forming snake- 
like processions. It is somewhat singular that these worms appeared 
almost simultaneously in two places in Virginia, while no mention is 
made of their appearing elsewhere. 

These.insects {Sciara) generally do no damage to cultivated vegeta- 
tion, although one species, Sciara {Molohrus) malijis mentioned by Dr. 
Fitch as being found in the interior of apples, especially when pierced 
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or eaten out by the codling moth, {Garpocapsapomoiiella,) or other insects, 
where they merely accelerate the decay of fruit already previously in- 
jured. In Europe the larvae of other species, Sciara fucata^ and qiiin- 
que maculata^ live in putrid or decaying turnips, &c., and have been 
accused of producing the disease in potatoes commonly known as the 
^'scab.'^ Sciara pyri is said to deposit its eggs in the yet unfolded 
jiear-blossoms, the larvce of which, when hatched, work themselves down 
to the core, causing the young and yet undeveloped fruit to wither and 
fall to the ground. 

The species found in Virginia probably does no injury to cultivated 
plants, but feeds on putriU vegetable substances, under bark of trees, 
moss, or stones, and in decaying fungi, as a very similar larva not yet 
developed into the perfect fly has lately been taken near Washington, 
feeding by hundreds on the under side of a species of fungus or agaricus, 
(allied to Amanita muscaria^) which was completely riddled and destroyed 
by them. If this is the case in one instance, may it not be probable 
that these larva?, when in such multitudes as to entirely destroy the 
fungi upon which the eggs were deposited and the young larvss had 
previously existed, may find it necessary to emigrate in swarms in search 
of fresh fungi to feed upon 

In regard to this singular w(3rm Mr. M. H. Spera, a few months later^ 
wrote, from Ephratah, Pennsylvania, as follows: During the past 
summer I found several of these * snakes,' one of them, when found, 
measuring 18 inches in length, and numbering 497 worms, some being 
.30 of an inch in length. It i^as moving rapidly. Several days after, I 
found another, not as large as the former, containing 364 worms. Of 
these I secured a number, placing them in a glass box, in which I also 
placed damp earth and moss. When I placed them in the box, about 3 
p. m., they would crawl on the glass, but by next morning they had all 
disappeared beneath the earth and moss. The perfect flies appeared on 
the afternoon of the fifth day, and on the sixth and seventh, their 
description perfectly agreeing with that given in the monthly report. 
The first was found on the 27th of July, the second several days after." 

A letter has been received from a correspondent in Louisiana, com- 
plaining of the injury done to the truck-farmers by a large grasshopper, 
which, from his description, appears^ to be the Eomalea microptera {of 
Serville,) or the Oryllus centurio of Burmeister. He states that the 
insect has been known for forty years, appearing in May along the 
South Atlantic and Gulf coast. Heretofore,'' he says, it has been 
comparatively harmless, but this year it was very injurious to melons 
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and vegetables ; it also climbed peach and fig trees to devour the fruit ; 
it cannot fly, as its wings are too short." 
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The insect was described in the Agricultural Eeport for 1858, as oc- 
curring in Florida, where it was commonly known as the lubber,'' from 
its sluggish habits. It was very voracious, and was quite destructive 
in the young orange-groves by devouring the leaves. The insects also 
destroy many garden-vegetables and plants, though they were not espe- 
cially destructive to them at that time and place, but appeared to be 
more injurious to the foliage of the orange-tree. They crawl slowly 
over the ground or upon shrubs, and are so nauseating that even fowls 
reject them as food. The eggs are proi)ably deposited in the earth ; the 
young larvae are striped like the mature insects, but are perfectly wing- 
less ; they are of a black color, beautifully striped and banded with 
orange or red ; the pupse also are black, shaded, and striped on the 
thorax with yellow or orange red, and the abdomen is banded, and the 
hind thighs bordered with the same color. The insect, when fully 
grown, is from 2 to 2.50 inches in length, and is of a yellow or orange 
color, barred and spotted with black. 



rig. 7. 




The wing-cases are. extremely short, reaching only half way to the 
extremity of the abdomen, and are totally useless to the insect for the 
purpose of, flight. These wing-covers are yellowish, shaded with rosy- 
pink, and are barred and spotted with black. The insects are extremely 
voracious, and from their large size are able to consume an immense 
quantity of food, and no doubt, if found in great numbers, would do 
immense injury in market-gardens; but as they never fly, merely, creep- 
ing or jumping heavily, they can be readily destroyed by catching in a 
net, or by crushing with the foot, in every stage of their existence. It 
would, however, be well to destroy them when very young, as if allowed 
to grow they will consume as much as half a dozen common grasshop- 
pers {Galoptemis) at one meal. • 

Numbers of letters have been received by the Department from the 
Western and Southwestern States during the past season complaining 
of the injury done to fruit-trees by a small insect, which bores into the 
wood and frequently destroys the branch or twig attacked. For some 
time the injured braiiches only were sent, but at last Mr. William Duane 
Wilson, of the Iowa Homestead, forwarded some branches of the grape- 
vine with the insects in them, and on examination they proved to be 
the apple-twig borer, AmjpMceriis (Bostrichus) Mcaudatus of Leconte. 
These insects measure from .25 to .35 of an inch in length, and are small. 
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dark chestnut-colored beetles, of a cylindrical form, having the front part 
of the thorax roughened with elevated points, the male having two little 
horns, and the tips of the wing-covers above, provided with two j)rickle- 
like points curving inward. In his letter Mr. Wilson complains much 
Fig. 8. of the injury done by these insects in Iowa, and says that 
seven to nine year old vines are killed from the root 
up, and that out of fourteen vines, eleven w^ere killed. 
Mr. Allen Crocker, of Burlington, Kansas, some time ago 
stated that in Kansas this insect did much damage by 
boring into the twigs of the white hickory. Other corre- 
spondents say that it also attacks apple, pear, and cherry trees 
in a similar manner, by boring into the twigs and young branches. It 
is in the perfect or beetle state that the insect does the injury to our 
fruit and forest trees, boring into the twig just above the bud, working 
downward sometimes to the depth of two or more inches through the 
pith, thus finding in the branch both food and protection. Even in mid- 
winter both male and female beetles may sometimes be found hiding in 
their cylindrical burrows, and always with the head directed downward. 
The insects are plentiful in the Western States, and, although they have 
been taken in Maryland and Pennsylvania, we have received no accounts 
of their ravages from eastern correspondents. The only remedy that can 
be suggested, when the insect attacks twigs and branches, is to cut 
them off some distance below the place injured and to bum them imme- 
diately, with the beetles inside, as it is not likely that any preparation 
could be applied to the trees that would prevent their attacks. 

Extensive injuries by insects were reported in August in nearly all 
the cotton States. Korth Carolina, however, was thought to be nearly 
exempt from this infliction, a single mention of "insects in cotton" com- 
ing up from Pasquotank County. The August crops of Eichland County, 
South Carolina, were generally swept by the cotton-caterx)illar or cotton 
army- worm, (Aiiomis xylincc.) In Georgia the ravages of this insect 
were reported in Lee, Marion, Glynn, Stewart, Clay, Glascock, Calhoun, 
Schley, and Baldwin Counties. In some places the destruction was 
complete. In Schley County fields were entirely denuded within forty- 
eight hours after the appearance of the enemy. In Glascock and Marion 
the boll-worm (Heliothis armigera) added its destructive influence. In 
some localities the grass caterpillar or grass army-worm {Prodenia au- 
tumnalis) devoured the corn, grass, and pea crops. 

In Suwannee County, Florida, cotton-caterpillars appeared July 15, and 
within a month entirely swept many fields. In Leon they apx)eared Au- 
gust 18, and within a week the last cotton-leaf had disappeared. The 
same report comes from Taylor County. In Jefferson the third brood 
was in process of incubation. Similar complaints were received from 
Gadsden, Marion, and West Florida generally. The grass-ctiterpillars 
were numerous and active in Columbia and Manatee. 

Ret»urns from Alabama foreshadowed an extensive visitation of the 
cotton-caterpillar, which, as our September reports show, was fully and 
painfully realized. In some places the boll- worm vied with the cotton- 
worm in its destructive influence. Eeports of either or both of these 
pests come from Macon, Clarke, Pike, Marengo, Conecuh, Perry, Mont- 
gomery, Crenshaw, Eussell, Fisk, Calhoun, Chambers, Butler, Autau- 
ga, Dallas, Wilcox, and Tuscaloosa Counties. In Crenshaw entire fields 
were denuded of foliage. In Calhoun the crop yjrospect was reduced 25 
per cent, in five days. In Autauga the roads, woods, and wells were 
full of army and boll worms. In Wilcox the caterpillars, after stripping 
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the cotton-plant of its leaves, attacked the bolls, eating the smaller ones 
and killing the larger ones by gnawing around them. In Perry the 
crop was cut down to half an average after August 20. In Fisk the 
boll-worm was also destructive in corn-fields. 

lu Mississippi the injuries reported by our correspondents, though 
less extensive than in Alabama, were quite considerable. Persistent 
efibrts for the destruction of cotton-insects appear to have been meas- 
urably successful in several counties. Eeports of injuries were received 
from Pike, Jasper, l^ewton, Clarke, La Fayette, Wilkinson, Warren, 
Smith, Attala, Lauderdale, Wayne, Hinds, Madison, ISTeshoba, and Yal- 
abusha. In some of these counties the damages were slight ; in others 
entire fields were denuded of leaves. 

In Louisiana the cotton-caterpillars, after several ominous demon- 
strations in July, appeared in force in several counties during August. 
They nearly " finished the crop in Tangipahoa, and reduced that of 
Marion to a half average. In Concordia many fields were entirely 
stripped of foliage. Severe injuries were inflicted in Red Eiver and 
Saint Landry, while insects in formidable numbers were reported in 
Cameron, Carroll, Union, Eapides, Avoyelles, Baton Eouge, and Caddo. 
In Baton Eouge they were very annoying to peach and grape growers. 
In Orleans County truck-farmers suffered from the ravages of the large 
black grasshopper, {Eomalia micropteraj) Fig. 7. 

In Texas serious damages to the cotton crop are reported in Austin, 
Gonzales, Atascosa, Matagorda, Milam, and Blanco Counties by cotton- 
caterpillars, grasshoppers, and an undescribed insect. In Gonzales 
County grasshoppers also inflicted great injury upon bottom crops of 
corn. 

The cotton-caterpillar and the boll- worm completed their summer's 
work by a very effective demonstration during September. Korth Car- 
olina, judging from previous reports, had enjoyed almost entire immu- 
nity from this scourge during the summer, but during September it was 
felt seriously in several' parts of the State. Eeports of insect depreda- 
tions have been received from Tyrrel, Wake, Craven, Edgecombe, and 
Sampson Counties. In Dooly County, Georgia, the caterpillars ap- 
peared early in the month, and entirely swept the* top crop. They 
reduced the yield one-half in Calhoun County, and were very mischiev- 
ous in Muscogee, Lee, Sumter, Worth, Columbia, Heard, Marion, Schley, 
Wilkinson, Chattahoochee, Upson, Liberty, Whitfield, Clay, and 
Decatur Counties. In several cases their depredations exceeded any- 
thing of the. kind previously known, involving the destruction of leaves 
and bolls entire. In other cases their injuries resulted in the reduction 
of the yield by a very formidable percentage. Caterpillars and boll- 
worms also figure prominently in the Florida County reports. Serious 
depredations were committed in Liberty, Jackson, Suwannee, Orange, 
Gadsden, Jefferson, Alachua, Clay, Columbia, and Levy Counties. In Al- 
abama, the same blighting influence was felt in Saint Clair, Hale, But- 
ler, Clarke, Lee, Montgomery, Colbert, Blount, Calhoun, Macon, Cham- 
bers, Pike, Autauga, Perry, and Limestone Counties. In some cases, 
as in Pike County, the brunt of the disaster fell upon the lowland cot- 
ton. The mischief appears to have been even still more serious in sev- 
eral counties of Mississippi. In Jasper everything about the cotton- 
plant that a worm could eat was stripped. Complaints are very earnest 
of these dei)redations in Eankin, Warren, Grenada, Amite, Wayne, Yal- 
abusha, Lauderdale, Washington, Wilkinson, Winston, Jefferson, 
Hinds, and Kemper Counties. In several of these counties very little 
cotton matured after August 1. Louisiana sends reports of insect dam- 
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ages to cotton in Union, Morehouse, Tangipahoa, East Feliciana, Con- 
cordia, Claiborne, and Washington Counties. Very great damage was 
also done in De Witt and Austin Counties, Texas. In the last-named 
county whole fields were swept. 

The Colorado potato-beetle (Dorypliora decem-llncata) made its appear- 
ance in Pennsylvania in two counties, in one of which the damage was 
reported as quite light. South of Mason and Dixon's line this insect 
is reported in one county in each of tbe States of Virginia, North 
Carolina, Alabama, and Tennessee, but in all these the injuries are re- 
ported small. The greatest annoyance is in the States north of the 
OhioEiver. In Ohio several counties report greater or less injuries, 
not so severe, however, as those reported from Michigan. In Indiana 
this beetle was more or less destructive, while in several counties of 
Illinois it was despairingly pronounced a permanent scourge. In one 
county only (Outagamie, Wisconsin) were they pronounced worse than 
in 1871. In Minnesota and Iowa they were reported as disappearing in 
most of the counties, while in Kansas they were but incidentally men- 
tioned. In Clarke County, Virginia, the Cantharis or common potato- 
•beetle injured the crops to some extent. The counteracting agency of 
other insects destroying the Colorado beetle was mentioned with much 
satisfaction in different parts of the country. A correspondent in Erie 
County, Ohio, stated that the Colorado potato-beetle was quite numerous, 
this being their worst season, but by concert of action through the county 
it was kept in cheeky that when tlie weather was hot, the best way to 
destroy them was to keep the land well cultivated, and when the light, 
well-pulverized soil was hot, in the middle of the day, to knock them 
off the vines, and the heat of the ground soon kills them. When the 
weather will not admit of this, a tablespoonful of Paris-green in a pail- 
ful of water sprinkled on the vines will be-effectual. 

In several counties north of the Ohio River this insect was quite 
active. In some cases its depredations were serious, while in others 
they were successfully resisted by remedies. Infusions of Paris-green, 
dog-fennel, and May- weed were reported as quite effective in different 
places. The general opinion appears to be that these insects were not 
nearly so numerous or destructive as in former years. Similar reports, 
come from Minnesota, Iowa, and Missouri. In Pulaski County, Mis- 
souri, the disappearance of the beetle is attributed to the destruction of 
its eggs by the lady-bug, {Coccmella^) which appeared in great numbers. 
In Nebraska the Colorado beetle was more annoying, its ravages being 
quite severe in several counties. In Boone County the old black potato- 
bug, enlarged and improved," was quite a nuisance. This was, probably, 
the Macrohasis albida, specimens of which have been received by the De- 
partment, with the statement that they devour, not only potatoes, but 
several other vegetables. Prom the same locality come reports of a 
large round beetle, with faint stripes along its dusky back, which has 
been very destructive. The terms of description suit several destructive 
insects, and hence ^are insufficient to identify the one in question. In 
Republic County, Kansas, the <^ old-fashioned" potato-bug {Gantlmris 
cinerea) greatly injured potatoes and beets. The Colorado beetle was 
also annoying in Helena County, Montana. In Iron County, Utah, 
potatoes, beets, and corn were destroyed, to a considerable extent, by a 
dark green worm, an inch and a half in length, not yet identified. Our 
correspondent says that the ground was literallj.* covered with these 
worms. It was reported in Madison County, Virginia Xogan, Tuscarawas, 
Ross, Pickaway, Morgan, Meigs, Coshocton, Butler, a.nd Ashland Coun- 
ties, Ohio J Washtenaw, Montcalm, Lenawee, ClintvOn, and Antrim 
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Counties, Michigan ; Marion, Gibson, Decatur, Steuben, and Franklin 
Counties, Indiana 5 Winnebago, Putnam, Cass, and Clark Counties, 
Illinois; Outagamie, Wisconsin; Steele and Eedwood Counties, Minne- 
sota ; and in Thayer County, Nebraska. In most of these cases the 
Colorado beetle (Dorypliora demn-lineata) was mentioned specifically. 
In New London County, Connecticut, the white and wire worms were 
spoken of, and in Thayer County, Nebraska, blister-flies, as injurious 
to potatoes. Hardin County, Iowa, was exempt after seven years of 
visitation. " Tyck's Seedling'' potato is reported there as bug-proof.'' 

The chinch-bug, (Micropiis {Bhyparochromus) leucoptems) was espe- 
cially destructive to sorghum in Adams County, Ohio ; in Jennings and 
Brown Counties, Indiana ; in Jasper and Phelps Counties, Missouri ; and 
in Linn County, Kansas. The newly-sown wheat crop has felt their rav- 
ages in Brown and Jennings Counties, Indiana; in Macon, Boone, Polk, 
Crawford, Jasper, and Eeynolds Counties, Missouri : and in Linn County, 
Kansas. Franklin County, Illinois, was overrun with them to the great . 
damage of the corn crop, as also in Jennings and Boone Counties, Indiana ; 
in Macon, Boone, Crawford, Polk, Jasper, Eeynolds, Phelps, Miller, and 
Iron Counties, Missouri, and in Linn tJounty, Kansas. In Crawford • 
County, Missouri, three distinct broods are noted. The first appeared 
about the 1st of May, and inflicted such damage upon the wheat crop 
that several fields were plowed up. ^ The second brood came about the 
last of June, and the third about tfie last of August. At the last visi- 
tation the corn was in milk, and upon it they fell with great voracity, 
very seriously reducing its yield both of grain and of fodder. 

Chinch-bugs destroyed the sorghum crops in Brown County, Indiana, 
and Phelps County, Iowa ; in the former the old Chinese sorghum is 
especially mentioned, the other varieties not being injured. 

The Hessian fly {Cecidomyia destructor) was observed during October 
in the early-sown wheat of Botetourt County, Virginia. The young crop 
was here .attacked also by some unknown insect working under ground 
and devouring the rootlets and stalks. During November this insect 
was observed in Frederick, Shenandoah, and Pa^ge Counties, Virginia ;. 
Clarke County, North Carolina ; Fulton County, Arkansas ; Berkeley 
County, West Virginia ; Miami and Vinton Counties, Ohio ; and Jen- 
nings and Saint Joseph Counties, Indiana. In the last-named county 
the ravages of this insect were confined to sandy soils. During the 
spring the fly infested the wlieatin Ralls County, Missouri, and in La- 
bette County, Kansas. In the latter-named county it was observed espe- 
cially in early-sown crops. 

West of the Missouri Eiver grasshoppers (Galoptenus si^retus) were 
quite destructive in some localities. In Ottawa County, Kansas, they 
appeared August 15, and for three days wrought havoc in the corn. 
They did great mischief, also, in Madison and L'eau-qui-court Counties, 
Nebraska. In Bonhomme County, Dakota, they appeared August 10, 
and remained two days, partially destroying the corn crops. In Morgan 
County, Utah, they were so numerous as to prevent the sowing of buck- 
wheat. In Columbia County, Oregon, they made great havoc of grass 
and grain crops, scarcely leaving a trace of clover, and then attacked 
gardens and fruit-trees. Grasshoppers were numerous, but not destruc- 
tive, in Milam County, Texas, and are reported in Kice County, Kansas. 
In Morgan County, Utah, they destroyed half the spring grain and a 
fourth of the potatoes. A grasshopper (probably Galoptenus femur-ru- 
hrum) in Lincoln County, Kentucky, cut the buckwheat down close to the 
ground. In Thayer County, Nebraska, com was seriously damaged by 
Caloptmus spretus. In Franklin County, Kansas, all the experimental 
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crops of blue-grass were swept by grasshoppers. In Kendall and Blanco 
Counties, Texas, immense swarms of this destructive insect are reported 
as perforating the earth and laying eggs for their next generation. 
They afterward departed southward. 

A cut-worm (A(7ro^^5f) was destructive to corn in Oakland and Gal- 
houn Counties, Michigan ; Outagamie County, Wisconsin ; and Frank- 
lin County, Missouri. This insect was especially troublesome in corn 
planted upon sod-land that had not been fall-plowed. Cut- worms were 
also reported in New England and the Middle States as destructive to 
corn, tobacco, meadows, and fruit. In JSTorth Carolina an insect, proba- 
bly another variety of the cut-worm, is reported as injuring cotton. In 
Sullivan County, Tennessee, the worms were dug out of the ground, as 
many as sixty having been found in a single hill of corn. In Upshur 
County, West Virginia, and in several counties in Ohio, Michigan, and 
Indiana, the ravages of the cut-worm have been quite severe. This in- 
sect is occasionally mentioned in the reports from Illinois and Missouri. 

Species of Agrotis were injurious to corn in Howard County, Maryland, 
and in Cass County, Michigan. 

In Hamilton County, Indiana, and Lee County, Iowa, the hay-crop 
was destroyed, and in Kew London County, Connecticut, the grass, in 
m^ny meadows, was eaten up at the roots by a worm which, most prob- 
ably, was the Laclmosterna fusca. The white grub- worm — a name which 
popularly designates several specie^ of the Laclmosterna — was more or 
less injurious to .corn in Cass County, Michigan ; in Koble and La Porte 
Counties, Indiana; and in Muscatine and Mahaska Counties, Iowa. 
The white grub was also destructive to sod-land corn , in Washington 
County, Ehode Island. In a few other localities in Rhode Island and 
Connecticut our August returns indicated injuries to oats, sod-corn, and 
grass crops by the army- worm, (Leiicania nnipuncta.) The army- worm 
greatly damaged oats in Carroll and Ogle Counties, Illinois. In Cher- 
okee and Labette Counties, Kansas, they did great mischief in newly- 
sown wheat, especially on stubble-ground. Eavages of insects bearing 
this name were reported in Pike and Posey Counties, Indiana, in White 
County, Illinois, in Jefferson County, Iowa, and in Nevada County^ Cal- 
ifornia. 

Mr. Charles B. Thompson, of Elwood, New Jersey, writes to the De- 
partment that after having made many inquiries as to the means of ex- 
tirpating the rose-bug, and tried uiany reputed remedies without success, 
he at length accomplished his object by the use of dry, unleached oak- 
ashes. He scattered the ashes upon the vines and the branches of peach 
and apple trees that were infested by the bug early in the morning, while 
the dew was on the leaves. The result was that within four days after 
this application the bugs had almost entirely disappeared. Mr. George 
Hardy, of Avola, Vernon County, Missouri, has made a similar exper- 
iment with the same favorable result. He writes to the Department 
that to prevent the bugs from injuring his vines he scattered oak-ashes 
(unleached) on them while the dew was on, and with such success 
that a second application was unnecessary. 

The locust or Cicada made its regular seventeen-year visitation in 
Wise County, Virginia, especially injuring young fruit-orchards. Locusts 
were also annoying the peach-growers of Madison County, North Caro- 
1 ina. In Eed Elver County, Louisiana, they injured young cotton-plants. 
In Eichland County they appeared May 14 and departed June 12. They 
were i)resent in immense numbers in Laurel County, Kentucky, from 
May 13 to June 20, but did no serious damage. They were more destruc- 
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tivc, liovYever, in Shelby, Jefferson, Jcackson, and Pulasld Counties. 
They were reported also in Highland County, Ohio. 

Mr. William E. Marine, of Green Castle, Missouri, writes to the Depart- 
ment that he has discovered a remedy for the ravages of insects or bugs 
upon plum-trees. He says : "I have been successful in the use of road- 
dust and sulphur. To one bushel of road-dust I add live pounds of sul- 
phur, and commence the use of this mixture about the time the petals 
fall off, dashing in handfuls among the young plums, morning and even- 
ing, two or three times a week, for the space of six weeks, or until the 
plums have attained a sufficient growth for resistance to the operations 
of the bug." 

The pea-bug [Briiclius pisi) troubled farmers in some parts of Dtwis 
County, Utah, causing them to discontinue the planting of peas. 

In Mecklenburgh County, Virginia, tobacco-worms {Macrosila Caro- 
lina) were less destructive than usual ; these grubs were destroyed by 
hornets and yellow-jackets. 

Aphides or plant-lice have been found in the hops in Oneida County, 
New York. In Bladen, Moore, and Perquimans Counties, North Caro- 
lina, and in Marlborough County, South Carolina, this pest has been 
annoying to the cotton-planter. 

Much harm was done by cabbage-worms in Luzerne County, Pennsyl- 
vania, and Cecil County, Maryland. 

The canker-worm was destructive to apple trees in Middlesex County, 
Massachusetts. 

Owing to the very imperfect description given, by some of our corre- 
spondents, of the insects sent to this Department for examination and 
identification, it is hoped that hereafter they will either describe them 
more fully, or, v/hat is much better, send specimens of the insects them- 
selves by mail, so that the entomologist may be able to identify them. 
8oft-bodied larvae may be sent alive in small tin or wooden boxes, with 
some of the plants they feed upon inclosed ; or if dead, they may be 
placed in vials of weak alcohol. All beetles, plant-bugs, and hard-bodied 
insects may also be placed in alcohol, though the bottle must be i)ro- 
tected from breakage if sent through the mail. Butterflies, moths, &c., 
may be killed by a slight pinch on the thorax, and may then be sent 
folded in envelope corners or triangular slips of paper. Where there 
are a number of these papers they may be conveniently papked in tin 
or small wooden boxes. All xiackages should be addressed to the Com- 
missioner of Agriculture. 

It is also' hoped that our correspondents will particularly mention 
what remedies are used in their neighborhood, and with what success, 
in destroying our most common noxious insects, such as the wheat-fly, 
Hessian fly, chinch-bug, army-worm, Colorado potato-beetle, &c. It 
would also be well for southern planters to make a specialty of report- 
ing the success they have met with in applying remedies for the de- 
struction of the cotton-worm or fly, and the boll-worm, or if any means 
whatever have been used in their neighborhood to destroy them, and 
what they recommend. 

NOTES ON THE BIPTERA, WITH THEIR REMEDIES. 

The following remedies, to guard against the injuries caused by the 
diptera, or two-winged flies, as well as for the destruction of the insects 
themselves, have been selected with great care from the works of our 
best entomological authorities, from reliable agricultural correspond- 
ents, and from experiments made in the Department. It will, however, 
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be necessary to commence with a short description of their trans- 
formations, natural history, and habits, so as to show at what period of 
their existence it is they do the most injury, and to enable us to decide 
as to whether it is in the egg, larva, pupa, or perfect state that the 
insect can the most readily be found and destroyed. 

The order of Diptera includes such insects, or flies, as* possess two 
wings only, and are provided with a proboscis or trunk for sucking 
alone, 'and not with mandibles, or jaws, for biting or masticating their 
food. This order is very important to farmers, as producing several of 
the most minute, but at the same time most formidable enemies which 
they have, as, from the extremely small size of the larvae, and their 
habit of hiding or burrowing in the stems, leaves, or roots of plants, 
they escape observation until the injury has been accomplished. 

The immense numbers, also, in which the flies appear all at once, en- 
able them to spread almost simultaneously over his fields and lay their 
eggs in or on nearly every individual plant in it, before anything can be 
done to prevent them. The egg of the female fly being deposited in 
some suitable locality, in the course of a short time a larva or maggot 
is hatched from it, which is generally of a yellowish dirty-white, or 
greenish-gray color, with a soft, naked body, and having no legs. 
Some of these larvae are provided with a distinct head, but many of 
them have no apparent head whatever, and that part is merely indi- 
cated by its position at the anterior part of the body. It is worthy of 
observation, also, that it is in this larva state that the Diptera do the 
most injury to vegetable products, by eating or boring into roots and 
stems, mining into leaves, seeds, and fruits, forming galls, &c. The 
larvae of the grain-dfestroying Diptera are generally so minute, and hid- 
den within the substances they attack, that they escape the observation 
of the farmer until the damage is done, and it is only by the sickly yel- 
low appearance of his crop that the agriculturist is led to examine the 
plants in order to find out what is troubling him, and then, too late, he 
discovers the millions of almost invisible grubs which have totally 
ruined his hopes of a good harvest. When the larva of a dipterous 
insect is fully fed and ready to undergo its metamorphosis, it either sheds 
its skin and changes into a naked pupa, or, the skin of the larva shrink- 
ing and hardening, it assumes an oval form, and changes to a chestnut 
or brown cplor, and it is in this hardened skin of the former larva that 
the pupa is formed, which lies, for a shorter or longer period of time, 
X)erfectly motionless, and eats nothing whatever, until at last the per- 
fect fly bursts out of one end of its pseudo cocoon, and flies off to per- 
petuate its species on the surrounding plants. 

It is in the perfect or winged state only that many of the Diptera 
annoy mankind and cattle, by piercing the skin in order to suck the 
Fig. 9. blood, as in the case of the horse or 

gad flies, the mosquito, and many 
others. In some of the other jDip^em, 
however, the pupa is not quiescent, 
but is active and lively, as in the case 
of the mosquito, the pupa of which 
insect swims about in the water with 
great activity and restlessness. 

The larva of the common mosquito 
(Fig. 9) lives in stagnant water, and 
may be seen on any summer day swimming about, with a sort of wrig- 
gling motion, in small ponds or pools of water by the roadside, and 
especially in rain-water reservoirs or hogsheads placed under the spouts 
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of gutters, from the eaves of houses. Here they swarm in the form of 
young tadpoles or bull-heads, and our rain-water casks, unless tightly 
covered, serve as nurseries or breeding-places for the million of mosqui- 
toes which annoy us so much in the evening and during the night. A sin- 
gle bucket OP pitcher of rain-water carelessly left for a few days in a 
bedroom, will serve as a convenient and commodious breeding-pond for 
some thousands of mosquitoes. A httle sweet oil poured on the water 
in a cask or reservoir will destroy these larvse, as they have to come to 
.the surface for the purpose of breathing, the oil closing up their organs 
of respiration. If the water be drawn from below the oil, by means of 
a siphon or spigot, the oil will still remain on the surface and not become 
mixed with the water so as to injure it for the purpose of washing, &c.; 
at the same time it is somewhat questionable if the water will not lose 
some of its good qualities for drinking purposes by being completely 
cut off from the action of the air. The larvae of mosquitoes are said to 
be of some utility as forming food for young fishes, and as destroying 
minute conferva and other substances which would otherwise generate 
in the water, and, by their decay, render it putrid and offensive. When 
"camping out " in the woods, a "smolder'' of smoke from damp wood 
and leaves to windward will drive the insects away. Citron or lemon 
juice, ammonia or ether, and camphor, will allay the irritation caused by 
their bites, and burning camphor in a room is said to drive the insects 
away; and when unprotected by veils or mosquito-nets, a little of the 
oil of pennyroyal rubbed over the hands and face has been found useful 
in banishing them, and a sponge saturated with it, hung at the head of 
the bed, over the face of the sleeper, when unprotected by anything else, 
is said to be effectual in driving them off, as they endeavor to avoid this 
scent, which appears to be very offensive to them. Dilute carbolic acid 
and coal-oil or kerosene have been used in the same manner, but it is 
somewhat doubtful whether the smell of the coal-oil is not more offen- 
sive even than the bite of the mosquito to most persons, and in that 
ca§e " the remedy" would be almost " worse than the disease." 

The eggs of the Hessian fly {Cecidomyia destructor) (Fig. 10) are de- 
posited in longitudinal creases in the blade of the plant of wheat, bar- 



feeding the wheat off with sheep in winter might possibly save the crop 
from the Hessian fly. Dr. Harris recommends the same as a partial 
remedy. Mr. Herrick states that the stouter varieties of wheat should 
be chosen, and the land kept in good condition. If fall wheat is sown 
late some eggs will be avoided, but the risk of winter-killing will be in- 
curred. Gr6at numbers of the pupae may be destroyed by burning the 
stubble immediately after harvest, and then plowing and harrowing the 




•Fig. 10. 



ley, rye, &c., in autumn and spring. 
These eggs hatch in from four to 
twenty days, according to the state 
of the weather. The larvae or grubs 
crawl down, working their way be- 
tween the leaf and main stalk till 
they come to a joint, where they re- 
main and suck the sap. They attain 
their full growth in from four to six 
weeks. The pupa is formed in the 
same place, its outer covering or pu- 
parium resembling a flax-seed. The 
winged insects appear in April and 
May, and lay their eggs in wheat 
and other cereals. Curtis says that 
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land. Steeping the grain and rolling it in plaster or lime tends to pro- 
mote a vigorous growth, and is tlieretbre beneficial. Quicklime strewed 
over the field immediately after the grain is cut would doubtless destroy 
many of the pupae. Sowing the field with wood-ashes, two bushels to 
the acre, in autumn, and then again the first and last weeks in April, and 
as late in May as the field can be passed over without injury, has been 
found useful 5 and it is recommended that fresh seed be procured from 

localities not infested by the insect. 
There are several parasitic hymenop-. 
terous insects in Europe which de- 
stroy this insect, viz, CJialcis, Mac- 
rogteneSj Platygaster (Inostemma) 
semiotellus^ (or Geraphron^) &c., and 
which serve very materially to di- 
minish the number of these insect 
pests, and which might probably be 
introduced with benefit. The larvf© 
of the wheat-midge, {Diplosis (Ceci- 
domyia) destructor,) (Fig. 11,) in the 
Western States are frequently mis- 
called the weevil or red weevil, from 
the color of the maggots. They are 
very destructive to wheat, barley, rye, 
grass, &c. The eggs are deposited in 
June and July, in the opening flowers of the grain. These hatch in 
about eight days, and produce minute, orange-colored grubs, which feed 
upon the juices of the grain when in a milky state, inside the chafif or 
outer covering, or upon the pollen of the flower. When fully grown 
most of the larvai descend and burrow in the earth, where they remain 
all winter. The pupoe usually are formed in the ground in May or June ; 
some, however, remain in the heads, and the perfect fly or midge makes 
its appearance the following season to deposit its eggs on the grain and 
grass. Dr. Fitch says that late sowing i^ one of the most easy and suc- 
cessful expedients to avoid the inj ury caused by them. Dr. Harris states 
that fumigation, by burning strips of woolen cloth dipped in melted 
brimstone, to the windward side of the field, at the time the grain is in 
bloom, proves very offensive to the flies when depositing their eggs. 
Some farmers, however, who have made a trial of it, say that the remedy 
is of no practical benefit. Lime or ashes, strewn over the grain when 
in blossom and wet with dew, will be useful. Newly-slaked lime and 
wood-ashes will be required, in the proportion of a peck to a bushel to 
the acre. When the maggots have left the grain and are in the ground, 
plowing is recommended as soon as the grain is harvested. Per- 
haps thoroughly liming the soil before plowing might aid in the de- 
struction of these insects. A sieve may be used in winnowing to sepa- 
rate the chaii from the pupse and dust, which should be destroyed 5 or 
the chafi" and refuse-straw together, containing the larvae or pupae, 
should be scalded, burnt, or otherwise destroyed. Early sowing of all 
wheat in the autumn, or late sowing of spring wheat in the spring, will 
enable the wheat to become too far advanced, and hard, before the fly 
makes its appearance in the first case, and by not coming into blossom 
in the last, until the flies have disappeared. When the midge has been 
very abundant the previous summer, deep fall plowing has been recom- 
mended, and a dift'erent crop should be put on the next season. 

In Massachusetts, wheat sown after the 15th or 20th of May generally 
escapes the ravages of the midge. Dr. Fitch states that in 1854 this 




REPORT OF THE ENTOMOLOGIST. 



127 



insect caused a loss in the State of New York of $15,000,000. It lias 
been suggested not to sow wheat at all, for some time, wherever the in- 
sect has been plentiful 5 but Dr. Fitch thinks it is of no use to try to 
starve the midge out by depriving it of wheat for a year or two, as it* 
would probably feed upon grasses, and return to its favorite food when 
wheat was cultivated again. He likewise says that the flies or midge do 
not thrive in a warm, dry atmosphere, and that hence we learn that it 
the last half of June is unusually dry, the wheat escapes, but if wet and 
showery it is likely to suffer from the midge. Burning the stubble, as 
in the case of tbe Hessian fly, is said not to affect this insect, as the 
larva burrows beneath the earth to change into the pupa, but lime or 
ashes plow:ed into the soil might be of utility. These insects multiply 
with great rapidity, and it is said that as y^t no i^arasite has been dis- 
covered in this country to destroy or keep them in check, while several 
exist in Europe, and many of our best entomologists have recommended 
that these European parasites should be imported, at any expense, in 
order to destroy the wheat-midge here. Boards smeared with some ad- 
hesive substance have been recommended, and might no doubt catch 
many of the flies, but would be almost useless in any large fields ; bon- 
fires at night, also recommended, would doubtless attract numbers of 
these insects and lure them to their destruction, especially if they were 
disturbed by drawing a light cord over the he?ids of the grain at the 
time the fires were burning. But until we find some parasitic fly, like 
the European species, to aid us in their destruction, there is very little 
hope of successfully battling with this little pest. In this country a 
species of thrips [Ortkoptera) is said to destroy the eggs or larvffij a 
coccinellaor lady-bird (Goleoptera) feeds upon thelarva3, and the yellow- 
bird (Garduelis tristis) is said to feed upon them. In Europe they are 
destroyed by several parasitic hymenoptera, viz, Gallimone, Macroglenes, 
Platygastevj &c. The earwig also destroys either the wheat-midge or 
a thrips which frequents the wheat. The gooseberry-midge (Gecidomyia 
{Aspliondilia) grossulariw) injures gooseberries by depositing its egg in the 
fruit, and the larva, or grub, being hatched, feeds inside, and causes the 
gooseberry to present a prematurely ripe appearance, to turn red, and 
then to drop from the bush. It is recommended to pick all fallen fruit 



cutting off and burning the part affected, as early as possible in spring, 
so as to destroy the late generations ; this is especially the case with the 
curled leaves of the locust, which, are caused by the locust- gall gnat, 
{Gecidomyia rohinice,) 




Fig. 12. 



from the ground and burn it 
immediately, as, although this 
proceeding m^y not be of any 
use the same season, the ber- 
ries being already destroyed, 
the following year the horticul- 
turist will experience the bene- 
fit of having done so, as, the 
last season's generation being 
destroyed,there will be scarcely 
any midges to attack his future 
crops. When galls are formed 
by the larviB of Gecidomyia or 
Lasioptera upon trees or plants 
on lawns, or planted out for 
ornamental purposes, they can 
be materially diminished by 
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The laxvse of the crane-fly or daddy-long-legs reside in the earth, and 
in Europe are very injurious by eating the roots of grass, grain, vegeta- 
bles, and flowers, and Tipula oleracea, (Fig. 12.) maculosa, &c., are most 
•especially complained about as doing a great deal of injury in gardens 
and fields. These insects are infested with a parasitic mite, Ocypete 
rubra. Some of the Tipulariw are of a large size, and all have two 
wings, and are remarkable for the extreme length and slenderness of 
their legs. They must not, however, be confounded with what is here 
commonly called daddy-long-legs, which is a spider {Phalangium,) and 
has eight instead of six legs, possesses no wings, and feeds upon other 
insects. Curtis states that rolling the ground with clod-crushers will 
destroy the larvae, pupae, and perfect flies of the Tipulaj as the latter is 
somewhat sluggish in its movements, especially early on cold mornings, 
when the dew is on the grass. Hand-picking is recommended for gar- 
dens and small inclosures, and soot, salt, and sea-sand sown on the sur- 
face will prevent their increase. Paring and burning the turf is recom- 
mended where they are especially numerous and injurious, in pastures 
and meadow-land ; and watering the ground with salt or nitrate of soda 
is said to be efficacious in destroying the larvaj. Some of the crane- 
flies appear to prefer low, damp meadows, and in such cases drain- 
ing is said to be useful. In this country, however, we do not appear 
to suffer so much from these insects as in England, where the cli- 
mate is more moist, and the frost in winter is not so severe as with 
us, and probably, also, our hot, dry summers are not so favorable for 
their increase. 

Turnips in England are frequently affected by a disease in which the 
Fig. 13. roots become knotted and gnarled ; this is called Anbury . 
(Fig. 13,) and was at one time attributed to the attacks of 
a small turnip-gnat, {Triclwcera hyemalis,) (Fig, 14,) which 
appears on warm days in winter, in multi- p. ,4 
tudes, as it were, dancing in the air in the ' 
sunshine. This gnat, however, has been 
found not to be the cause, but merely the 
eff ect of the disease, as the semi-putrid and 
unhealthy roots present a proper locality 
for the insect on which to deposit her 
eggs, and the larvfe, of course, find a suit- ^ ^ 
a^le food in the diseased roots. Should ^'^^^ . ^ 
this disease affect our turnip crops, Curtis says that marl 
or chalk is a certain cure for it. 

The Shmlidm are very small, bluish and gray gnats, and are gener- 
rally known as sand-flies or midges ; they are exceedingly annoying 
to mankind and animals by their painful bites, which feel as if a 
spark of fire had dropped on the naked skin. The larvie live in the 
water, and have been accused of destroying very young trout, by spin- 
ning their web among the ovse in the water of breeding-ponds. The 
remedies used to prevent the attacks of the flies are the same as those 
recommended for mosquitoes, viz: veils, nets, and anointing the hands 
and face with essence of pennyroyal, &c. ( See mosquito and Ciilex^ p. 127.) 
One species {Simulium columhascJwnsis) is extremely numerous in Hun- 
gary, in certain seasons, and actually kills cattle, horses, &c. To prevent 
the attacks of these insects, Koller recommends two pounds of tobacco- 
leaves, first boiled in twenty pounds of water down to one-half, then 
strained and again boiled to the consistence of honey; this preparation 
is then mixed with one pound of old lard, and half an ounce, at least, of 
petroleum oil, and makes a very efficacious salve. Perhaps a wash of 
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diluted carbolic acid might prove equally efficacious in driving tliemaway. 

The females of the Tdbanidae^ horse or 'gad flies, are exceedingly 
troublesome by attackiug and biting horses and cattle, especially in 
Pior. 15. -woody districts. A large black 

* species, (T. atratus^) (Fig.«-15) is 

especially troublesome in Mary- 
land, from its great size, and .^e 
severity of its bite or sting. A 
smaller species, (Chrysops^) known 
as the golden-eyed forest-fly, (Fig, 
16,) from the beauty 
and metallic luster of 
its eyes when alive, 
and in the Western 
States as the ear-fly, 
from its habit of at- 
tacking generally the 
ears of the horses, is .very annoy- 
ing. It is, however, stated that if the horse be washed with a strong 
decoction of walnut-leaves, or smart- weed, before commencing a journey, 
it will not be attacked by the gad flies, as they avoid the odor or taste. 
Lobelia, aloeS, and quassia are sometimes added. Petroleum oilt>rWery 
dilute carbolic acid would most probably have the same effect. 
Sheep are sometimes severely injured by the larva of a fly known as the 
Fig 17. sheep-bot, or head-maggot, (Estrus (CepJialomyia): ovis. 

The egg of the fly is deposited in the nostrils of the sheep 
the maggots make their way up the nostrils into the 
head, where they live in the maxillary and frontal sin- 
uses. When ready to change, they descend, or are 
sneezed out, fall, to the ground, and change to pupa& in 
the shortened and* hardened skin of the larvae, which 
forms a sort of cocoon for them, and the perfect fly ap- 
pears in a few weeks. KoUer states that formerly they 
were taken out of the head by trepanning, but that pro-, 
cess must be extremely dangerous. Injections and the 
smoke of burnt leather have been recommended; smear- 
ing the noses of sheep with tar is also highly spoken of 
as preventing the fly from laying her eggs in the nos- 
trils, and Professor Yerrill says that " the sheep may be made to do it 
themselves by boring large auger-holes in logs, to contain salt, and 




Fig. 18. 



frequently smearing the adjacent wood with 
tar.^ "When the grubs are in the nostrils 
they may be removed to a considerable ex- 
tent by a feather wet with the oil of turpej^- 
tine, camphor, or a weak solution of carbolic 
acid or creosote. Lime in fine powder is 
sometimes used, as by sniflang it the sheep 
sneeze and thus expel the larvae. Salt wateT 
or dilute carbolic acid may be injected into 
the nose with a syringe." It is also advis- 
able that sheep should not be placed in pastures where other sheep 
have already been that were troubled with the head-maggot, or sheep- 
bot fly, ^9 the larvae remain in or on the ground from six to ten weeks, 
and after that time a fresh supply of flies will make their appearance to 
annoy th^ flqck. 
9 A 
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Cattle are frequently annoyed and injured by a skin-bot fly, {Sypo- 
derma {(Estrus) hovis,) (Fig. 18,) tbe larvae of wbicb reside in large open 
tumors or abscesses under the skin, on the backs of oxen, cows, &c. 
These in England are known by the local name of wormals, (probably 
derived from the words ^^vorm-holes,") and the larva3 subsist on the pur- 
ulent matter produced by the constant irritation caused by the grub. 
The larvse remain all winter in these tumors, and when fully developed 
the following season .they squeeze themselves through the aperture in 
the skin, purposely kept open by the larva, fall to the ground, change 
to pup2B in the shrunken, oval, and hardened brown skin of the larva, 
and appear, from the month of June to September, as perfect flies, which 
again lay their eggs in or on the backs of cattle. A very simple and 
safe remedy for the skin-bots is to enlarge the opening of the tumor with 
a knife and press the sides of the swelling until' the larva is squeezed 
out, taking care, however, not to burst the skin of the grub. The 
wound then heals without any further remedy, if it is only kept clean. 

The stomach-bot fly of the horse ( Gasferophilus ( Gastrus) equi,) (Fab.) 
is very troublesome to horses when kept in open pastures. The larvae 
live in the stomach and are commonly Iluowu as " bots." The eggs are 
deposited by the female on the hair of the horse, commonly on the knees 
and shoulders, and after being bitten or licked ofl' by the animal, hatch 
almost immediately when in the mouth, by the heat and moisture, and 
are swallo wed with the food. When once in the stomach the young bots 
or grubs fasten themselves, by means of hooks at the anterior portion of 
the body, to the coating of the stomach, frequently forming clusters. 
When fully grown ihese bots let go their hold upon the stomach, and 
are voided with the excrements and fall to the earth, in which they bury 
themselves. The skin of the larva then shrinking and hardening, an 
oval brown case i^ formed, in which is formed the i^upae, and after forty 
or fifty days they emerge through a hole burst through the puparium or 
cocoon-like case, in the form of beft-like two- winged flies, which again 
deposit their eggs on horses. Professor Yerrill, in his interesting and 
able report, says ^' the bot-worms have been accused of perforating the 
walls of the stomach, and this may possibly be the case in very rare 
instances, but the perforations of the stomach so often found in post- 
mortem examinations are generally caused by the digestive action of 
the gastric juice after the death of the animal." Dr. Harris states that 
" no sure and safe remedy has yet been found for removing bots from • 
the stomach." Roller recommends animal oils, but Mr. Bracy Clark 
doubts the beneficial results, as oils which might seem efficacious, by 
closing the spiracles or breathing-pores of the bot, and thus destroy it, 
are soon reduced to soap and digested so as to be scarcely of any avail ; 
and, as prevention is better than cure, he suggests an effectual mode of 
preventing the introduction of the bots into the stomach, by washing 
ofi^ the eggs (which on dark horses iare very conspicuous, from their 
lighter color,) as soon as observed, from the knees, mane, and. shoulders 
of the horse, or by removing them with a pair of scissors. It is believed 
by many farmers that molasses and milk taken by the horse will cause 
the bot to let loose its hold on the coating of the stomach to feed upon 
the sweet mixture, and a powerful purgative being given soon afterward 
the horse will eject the bot before it has had time to refasten itself to the 
stomach. Bleeding the horse in the mouth or nose, and causing him to 
swallow the blood, is said by some to have the same effect. Entrails of 
chickens and pieces of raw flesh have also been used, but we have no 
faith in such remedies, and they are merely mentioned as having been 
lised. Some farmers recommend the use of salt or brine in the horse's 
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food once a week. Professor Yerrill sajs " a wasli of carbolic- acid soap 
has been recommended to destroy the eggs on the hairs of the horse, 
and that oil or spirits of turpentine is a remedy in common use, but 
should be used with caution, if at all. Cases of drugs being used, where 
the larvai are thereby voided, it is possible that those already in the 
intestines are the only ones affected.'' 

Dr. Porcher, in his work on the resources of the South, when speaking 
of the Pride of India, or China tree, {Melia azederaclij) says that trees 
are " planted around stables in order that the horses by eating the 
berries might be prevented from having bots.'' He then adds that 
" the leaves and berries packed with dried fruit will preserve them from 
insects, and will also prevent moths in clothes he likewise recom- 
mends a solution or decoction made with the berries, (half a bushel of 
the berries and fifteen gallons of water,) soaked one or two days, 
sprinkled with a watering-pot over the plants: This, he states, will in 
most cases prevent the depredations of the black grub, or cut-worm, 
and that planted in peach-orchards it is said to prevent the attacks 
of insects. If these berries and leaves have proved so useful in the 
southern states in destroying insects or preventing their depredations, 
would it not be well to institute a series of experiments to test their real 
value as an insecticide"^ 

The faanily {TacMnidce) are almost all beneficial, as their larvoe de- 
stroy the caterpillars of noxious moths and other insects. House-flies, 
being bred in filth and manure, may be prevented from multiplying 
about houses by keeping the premises clean, and by frequently sprink- 
ling quick-lime wherever they are likely to breed. Stables, hog-pens, 
and hen-houses should be placed as far as possible from the dwelling. 
A mixture of quassia and water boiled together, then strained and 
sweetened with sirup or molasses, benumbs the flies, and strong green- 
tea, well seasoned, is said by Harris to poison them. ' Fly-stone (gray 
powdered crude arsenic) mixed with sugar and water, or sirup, is deadly 
poison to flies, and, unfortunately, to mankind also. 

The so-called fly-paper is nothing more than blotting-paper soaked in 
some similar mixture, ^nd then dried. When used for poisoning flies, it 
is to be placed in a saucer, and a small quantit^^f water poured upon it. 
This remedy, however, should never be used when the dying flies are 
apt to fall into food or drinking-utensils 5 and, as it is a deadly poison, 
care should also be taken not to use it in farm-houses, for if the dead 
flies are swept or thrown out into the yard, the young chickens will be 
very apt to eat them, and thereby be poisoned. Paper smeared with 
some viscid sweet substance, to which they will adhere, is also recom- 
mended, and in Europe is frequently used to entrap flies. 

Chloride of lime scattered around the house, in the drains, and out- 
houses, is said to kill the larvje, and prevent flies from multiplying, 
and at the same time it acts as a disinfectant and deodorizer. In low 
rooms in country houses, flies may be destroyed at night by thous- 
ands as they congregate on the ceiling, by merely filling a tumbler half 
full of frothy soap-suds, and suddenly placing it directly under and over 
them ; on attempting to fly, they are caught in the frothy liquid, and 
when the tumblei; is filled they can be emptied out and destroyed. 
When flies are very troublesome in shop- windows, a little Persian insect- 
powder, strewed daily over the lower portion of the wood-work of the 
window-frames, will destroy multitudes, as these insects almost invaria- 
bly rest upon the frame before or after attempting to climb up the glass. 

There is a plant growing in the Southern States, which is mentioned 
by Dr. Porcher as " fly-poison," or "fall j^oimiij^^ {Amianthhim muscce- 
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toMcuMj) which is said to be a narcotic poison, employed by some fami- 
lies to destroy the common house-fly. The bulbs are triturated and 
mixed with molasses, but the flies, if not swept into the fire or other- 
wise destroyed, revive in the course of twenty-four hours. Its foliage 
also poisons cattle which feed upon it in the autumn.'^ There is a 
fungus found in Europe, {Aminita muscariuSj) which, when infused in 
milk, is a deadly poison to flies, and is frequently used for that purpose. 
This fungus also possesses some very peculiar intoxicating properties, 
and is used as a stimulant by several of the northern nations. House- 
flies are destroyed by several parasites, among 'which are some hymen- 
opterous' insects, Bemhex, Vespa, &C.5 (wasps,) which eat and carry 
them off as food for their young. A species of Chalcis also lives in 
their bodies. A red mite infests them externally, and numbers are 
destroyed by a parasitic fungus, Envpusa {Sporendomma) mmcw, which 
grows in their bodies, and eventually kills them, leaving the dead fly 
adhering to the substance on which it died, and surrounded by a ijng 
of a dusty white powder, which consists of spores of the fungus. 
The common house-fly, and some other insects, are said sometimes to 
Fig. 19. dangerous to mankind by conveying infectious dis- 

eases from house to house, and several cases have 
been reported where the bite of an apparently com- 
mon fly had caused dangerous festering sores. In 
such cases, however, it was presumed that the fly had 
previously been feeding on decaying carrion, and 
had inoculated the wound with putrid virus. There 
is a small fly, (Stomoxys caldtrans,) (Fig. 19,) resem- 
bling in general appearance the common house-fly, which stings mankind, 
horses, and cattle very severely. They are sometimes very abundant, 
especially before rain in dwelling-houses, and more especially when in 
the vicinity of stables. The same remedies recommended for the horse- 
flies {Tahanus clirysops, &c.) will apply to these also, and it is stated 
tha* horses may be protected from their attacks by rubbing or washing 
the animals with a strong decoction of tobacco-leaves, of smart-weed, 
(Polygonum Jiydropiper^) or the leaves of the Englieh walnut, and doubt- 
less a weak solution of carbolic acid would answer the . same purpose. 
The insects of Sarcopliaga carnaria and other flesh-flies are frequently 
Fi"". 20. troublesome by depositing their larvae or 

' eggs in open wounds or festering sores, in man 

and beast- The remedy is to wash frequently 
with a weak solution of carbolic acid, to keep 
the wound clean, and, if possible, to protect it 
with some slight covering, so as to prevent the 
flies from settling on it. The larvae or grubs 
of CalUpJiora vomitoria^ (Fig. 20,) Lucilia ccemr^ 
(Fig. 21,) and other so-called blow or meat flies, have been used with 
great success as food for young pheasants in this country, and no doubt 
would form a healthy article of food for young turkeys and chickens. 
When wanted 'for this purpose, a piece of lights or Fig. 21. 
liver, or a sheep's head, is hung up in some place 
away from the dwelling, where it is exposed to the • ' 
flies, but at the same time protected from the attacks 
of predaceous animals or birds. The meat-flies in 
the neighborhood will soon discover it, lay their eggs upon it, and in a few 
days it will be full of these voracious maggots. A large box filled with 
bran is then placed directly underneath, and in the course of a few days 
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the grubs, having attained their Ml size, drop into the box, and bury and 
cleanse themselves in the bran. When wanted, the box is taken away 
and a fresh box substituted. It is, however, necessary that the jnaggots 
should remain a day or two in the bran to cleanse themselves before 
being fed to the young golden or silver pheasants, as, if fed directly they 
fall from the meat, they appear to act as a putrid poison, and cause the 
death of the young birds. This cleansing or scouring process should be 
attended to most carefully, as a friend who takes great interest in rais- 
ing golden and silv*er pheasants one season lost almost all his young 
brood by feeding them but one day on uncleansed maggots. This food 
likewise would be very healthy for mocking-birds, and also form a good 
bait for certain kinds of fish, and is well known to all rod-and-line fish- 
• ermen in England by the name of gentles. Housekeepers using the or- 
dinary wire-net covers to protect meats are often astonished at finding 
living maggots in it notwithstanding all their care, but it has been as- 
serted that these blow-flies, being unable to get at the meat itself^ do the 
next best thing, and that is, to get directly over it, and drop the eggs 
through the gauze-wire onto the meat below, where they hatch and pro- 
duce the maggots 5 in such cases the top should be covered so as to 
prevent the flies from setting directly above. 
The Jarvae of a small fly, {Antliomyia ceparum,) or the onion-fly, (Fig. 22,) 
somewhat resembling a miniature house-fly, are very 
destructive to the onion crop in the Eastern States. 
The eggs of this fly are laid on the leaves close to the 
earth, and the larvae destroy the root, and cause the 
plant to turn yellow, wither, and die. The larva 
state lasts about two weeks, the pupa is formed in the 
bulb itself, or in the earth near it, and the fly appears in 
two or three weeks afterwayd, and it is stated that 
there are sometimes as many as three generations in 
one season. The insect was imported about forty 
years ago. A dressing of sand and spirits of tar is said to be effective 
in preventing the ravages of Psila rosce, (Fig. 23,) a small fly of some- 
what similar habits, which attacks carrots, &c., in 
Europe, and might be used, perhaps, with advantage 
with our onion-flies, or petroleum, coal-tar, or oil might 
probably be used with sand in a similar manner. In 
order to create a bad smell to drive away this insect 
and similar flies injuring onions, carrots, turnips, rad- 
ishes, &c., it has been recommended to water near the 
plants with a mixture of one gallon of soap-suds to 
four quarts of gas-water, or two quarts of tar. This 
is said to keep the flies away from* the plants, so that 
they do not deposit their eggs on them but it is doubtful, unless it is 
constantly renewed, especially after rains, and even then might injure 
the young plants if it came in contact with them. Dr. Harris suggests 
sowing the seed on ground where a quantity of straw has been burned. 
Tar and water, wood-ashes, lime, powdered charcoal, flour of sulphur, 
lime-water and soot, &c., &c., have all been highly spoken of as reme- 
dies. Mr. Sanborn recommends petroleum sprinkled along the rows, and 
watering with soap-suds, soot, or pyroligneous acid. Curtis recommends 
lime and salt to destroy the maggots; boiling hot water poured over 
the root is highly recommended by many, and is said to destroy the mag- 
got without injuring the plants. The eggs of this fly are said to be de- 
stroyed by the larva of a Ghrysopaj (a neuropterous insect.) 
For another species of onion-fly, Ortalis flem^ found in the Western 
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States, it is said that a pound of copperas dissolved in a pail-full of soft- 
soap, when thinned with water, and applied to the onions, is good to 
keep off the maggots, and also to promote the growth of the plant. A 
preventive is suggested in Mr. Packard's last report, (1872,) which is to 
sow the seeds deeper than usual, so that the fly cannot so readily get at it 
to lay its eggs ; it is, however, especially recommended that all yellow or 
diseased onions (or other bulbs and roots) should be at once removed 
from the beds, with as much of the roots and fibers as possible, and 
burnt or otherwise destroyed immediately. For other insects injuring 
roots, such as Psila rosne^ the small fly injuring carrots in Europe, 
Antliomyia rapJiani, and mdicim^ which injures rad- 
ishes, &c., many of the same remedies as have been 
recommended for A, cegariim will answer. 

The larvae of some of the OrtaMdw feed in the fruit, 
stems, and leaves. The larva of one species, Ortalis 
flexa, (Fig. 24,) is injurious to the onion in the Western 
States ; the remedies for this insect, however, will be 
found under the head of Antliomyia ceparum. 
The Tri/petidce are small flies with mottled, marbled, or variegated 
wings 5 some of their larvae feed in fruit, others are leaf-miners, while 
others form galls on plants ; they, however, as yet, have done very little 
harm, and are merely mentioned as they are common on flowers in 
summer. • 

The larvoe of several species of small flies, CJdorops^ OciniSj &c., in Europe 
are very destructive to all kinds of grain, wheat, barley, rye, &c. One 
species alone, C-. frit^ is said to have caused a loss of $100,000 in one year 
in Northern Europe to the barley crop. The larvae of this species live in 
the grain, and cause it to shrivel. Another of these larvae injures grain 
by destroying the centr^il shoot, and still a third, G. twuiopus^ does grea!t 
damage to wheat and barley by destroying the plant, and causing a 
peculiar swelling at the joint, popularly known by the name gout. It 
is somewhat singular that we' hear no particular or decided complaints 
from our own farmers of any insects in the stalk of wheat, excepting the 
well-known joint- worm, which is a hymenopterous insect, and has four 
wings instead of two. We have several species of Chlorops in this 
country, the flies of which are extremely abundant among the plants in 
grain-fields, and, no doubt, do attack our grain in the same manner as 
the European species, but as yet they have not done damage sufficient 
to attract the attention of the agriculturist. In Europe, where these 
insects do much damage, the remedy, is to change the crops to others 
which do not attract the fly, and it has been suggested that perhaps the 
parent flies themselves might be decoyed to their own destruction by 
some poisoned liquid ; and, although one authority states that plowing 
and harrowing are of use, as the pupae are formed under the earth, yet 
it appears plausible that a good rolling, plowing, and harrowing would 
so disturb the pupae and throw many of them to the surface, where they 
would perish from exposure, and, at the same time, bury the rest so 
deep under the earth that, even if they completed their transformations, 
they could not struggle through the superincumbent earth, to appear 
as flies the next season. In Europe Chlorops twniopus is destroyed by a 
parasitic four- winged fly, Ccclinus niger. 

The larvae of the Agromyzidw are generally leaf-miners. One species, 
A, tritiei, of Fitch, is accused of injuring wheat by sucking the grains 
when immature, and causing them to shrink in a similar manner to 
those injured by Diplosis tritici^ or the common wheat-midge j and the 
same remedies will answer for both insects. It is, however, destroyed 
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by a small parasitic hymenopterous insect, Diapria agromyzw, which 
prevents its multiplying to any great extent. The Fhytmiyzidw, being 
leaf-miners, produce the blister-like spots and winding passages which 
.may be so plentifully found deforming the leaves of our culinary vege- 
tables and our shrubs and trees. They can readily be destroyed when 
they first make their appearance, by pinching the part affected between 
the thumb and finger, and thus killing the maggot within. Where 
there are a multitude of these leaf-miners at work, a top-dressing of 
gas-lime, wood-ashes, or soot and lime, might be useful in destroying 
such maggots as fall to the ground to bury themselves in the earth, or 
undergo their metamori^hoses on the surface. 

The SippohoscidWy or louse-flies, are flat, leathery insects, some of 
them (Hippohosca, &c.) having wings, while 
others (MelopJiagus) are apterous. They live 
among the hairs of animals, or the feathers of 
birds. The females of these insects do not lay 
eggs like the other flies, but produce their young 
only one or two at a time, and are born alive as 
larvse, ready to assume the pupa state. Hippo- 
hosca equina (Fig. 25) in Europe is exceedingly troublesome to horses and 
cattle; they possess two wings, and from their flat shape, and the 
peculiar formation of their legs, they are able to crawl backward or side- 
ways among the hair or feathers of the animals or birds they infest. 
They may be destroyed or driven away by spirits of turpentine or by 
washii^ with a decoction of tobacco. MelopJiagus ovinus, Fig. 26. 
(Fig. 26,) or the sheep-tick, is a small louse-fly, without • 
wings, that lives among the wool of sheep, and, in Europe, 
is very troublesome. They may be destroyed by dip- 
ping the sheep (with the exception of the face and head) 
in a. mixture of arsenic, soft-soap, potash, and water, or 
other arsenical preparations } but they, being highly pois- 
onous, are very unsafe remedies, and cannot be recom- 
mended for general use. Decoctions of tobacco, applica- 
tions of brimstone, lard, parafQne oil, &c., about the neck, have been highly • 
spoken of by some farmers. Professor Yerrill says that snuff or sul- 
phur in powder, rubbed thoroughly into the wool, is sometimes used with 
good results, and a bath made by steeping tobacco in water, about 2 
pounds to 10 gallons of water, in which the lambs are immersed, (ex- 
cept the face,) is said to be effective, but in some cases has proved in- 
jurious to the health of the lambs } probably the same solutions as 
used for the fleas would be equally effective for these, but the strength 
of the liquid should be adapted to the age, &c., of the animal to which 
it is applied." 

Fleas, although not mentioned by Loew or Ostensacken among the 
diptera, by many other entomologists are classed with them, and Pro- 
fessor Verrill regards them as " degraded diptera, in which the wings 
are represented only by two pairs of stiff scales, which have little or no 
' power of motion." These insects are very abundant in the neighborhood 
of hog-sties, &c., and may be driven away by scattering quicklime 
about their haunts. The principal remedy against them is cleanliness, 
and should the house dogs be permitted to sleep on the door-mats or 
rugs, these should be scalded every week or two to destroy the living 
inmates as well as their eggs and larvse, which are in the form of small 
footless white maggots, and live upon decaying vegetable and animal 
matter found in the dirt and rubbish. When dogs are kept in kennels, 
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the straw or shavings upon which they sleep should be carefully burned 
every few weeks, as door-mats and old refuse straw are perfect nurse- 
ries for these insects. When the animals themselves are very much in- 
fested with fleas, a thorough washing in strong soap suds or a decoc- . 
tion of tobacco will drive many of them away. Professor Yerrill saj s, 
"to remove fleas from the animals themselves, a wash containing 6 to 
10 per cent, of petroleum, naphtha, or benzine, well shaken together, may 
be used; a weak solution of carbolic acid, about two or three parts to 
one hundred parts of water, will also be efficacious." A mixture of ten 
parts benzine, five parts soap, and eighty-five parts water has been 
recommended. Great care should, however, be taken not to make any 
of these mixtures too strong, as otherwise .they are very apt tb injure 
the animals to which they are applied. Camomile flowers are said to 
be very obnoxious to fleas, and to drive them away. Persian insect- 
powder, which is the powdered flowers of Fyreilirum roseum^ or caucasi- 
cum, rubbed in among the hair, will drive off the fleas, but the animals, 
when operated upon with it, should be taken out of doors, as a small 
portion of this powder paralyzes the fleas only, and if they fall on the 
carpet they, aj? e apt to revive in a few hours. The animal, after an ap- 
plication of the Persian powder, should be well washed with soap and 
water. The flowers of feverfew, camomile, and even of ox-eye daisy 
have a somewhat similar effect, but much slighter, and when applied to 
common house-flies appear partially to paralyze them. 

The jigger, or chigoe, Sarcqpsylla jpenetranSy in the extreme -South, is 
exceedingly troublesome, especially in the West Indies and . South 
America. This insect is a small species of flea, which gently insinuates 
itself into the foot of mankind, &c., under the flesh, and generally 
under a toe-nail. In doing so it gives no pain, but the victim feels only 
a kind of itching sensation. When once settled, it buries itself in the 
flesh, where it remains, and, if not removed in time, deposits its eggs, 
the young from which burrow still deeper and cause most dangerous 
sores. In the West Indies they are easily taken out by old negro 
women who understand their habits, and are able to extract the whole 
insect with a needle without rupturing the abdomen, which is greatly 
swollen and distended, and appears like a small bag filled with eggs. 
Should the bag or abdomen burst, and the eggs remain in the wound, 
they must be cleansed out immediately, and some substance put in the 
wound that will destroy the eggs or young, when hatched out. One 
chigoe that we brought from Venezuela in the toe, did not develop itself 
perfectly until two or three weeks afterward in New Orleans, when, 
having no old negress to cut it out, the swelling was carefully cut open 
with a penknife* and the insect extracted piecemeal, and the wound or 
hole filled up with hot cigar-ashes. This remedy certainly was some- 
what painful, but it was perfectly effectual, as no young ever made 
their appearance, although the body of the parent had been burst open 
and some of the eggs no doubt remained in the wound. If in a neigh- 
borhood infested with these insects, a little spirits of turpentine poured 
in the boots is said by the negroes to have the effect of driving them 
away. 

As before stated, it is of the utmost consequence for the practical 
entomologist and farmer to study in the field or from living specimens 
the habits, transformations, and instincts of the various insects he 
wishes to destroy, so as to find out exactly at what season of the year 
they make their first appearance, how and where they pass the winter, 
whether as egg, larva, pupa, or perfect .insect; what weeds or wild 
plants they frequent, so as to extirpate them if necessary ; what sub- 
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stances they are particularly fond of, or what they avoid, and at what 
stage of their transformations they may be most readily found and de- 
stroyed } if the larvae infest stagnant water, let such pools be drained 
and afterward sprinkled with Iresh lime ; if they breed in the weeds or 
grass in the angles of rail fences, the weeds should be cut and burned 
when dry 5 if they, hybernate under bark of dead stumps, let all such 
stumps be burned out before planting, for it must be observed that old 
rail fences, stone walls, and decayed stumps are the very best nurseries 
for noxious insects that could be invented, and any farmer may con- 
vince himself of the fact by merely pulling off dead loose bark or look- 
ing in the crevices of his loosely-built stone walls, protected, as they 
generally are, by a tall growth of weeds on each side, and he will find 
them Swarming with noxious insects and larvce, which, securely pro- 
tected from the winter's frost and cold, hybernate in peace and quiet- 
ness until the warmth of spring thaws them out, and induces them to 
leave their comfortable quarters in order to deposit their eggs for the 
coming season. 

Quick-lime plowed into the earth will free the soil from many larvae, 
especially such as perform their metamorphoses under the soil, and, 
when an insect has become so numerous as to endanger certain crops, 
it would be advisable to discontinue planting such crops in the infested 
neighborhood until the insect is, as it were, starved out, unless it is found, 
from experience, that the insect, in such a case, can subsist upon other 
plants, weeds, or grasses, until the same crop is again grown. Quassia, 
aloes, larkspur, or stavesacre seed, china berries, and leaves, are all useful 
in destroying certain insects, and should be experimented with by practi- 
cal agriculturists, and the results made knt)wn through the medium 
of the agricultural press. Borax, powdered, has been highly recom- 
mended to drive away cockroaches, &c., but with us, however, it has 
totally failed. One part of chloride of lime, mixed with half the quan- 
tity of some fatty matter, put on a bandage and tied around the trunk 
of trees, is said to prevelit insects from ascending. This, however, 
would not last long, and might probably injure the tree, by running • 
down the bark when heated by the sun 5 it would also prevent many 
beneficial insects from ascending to feed upon such noxious ones, as 
Aphides^ &c. • 

Carbolic soap-suds no doubt will destroy many root-eating larvse, and 
boiling hot water poured upon certain roots is said to kill the injurious 
maggots, and yet not to injure the roots themselves. Might this not 
be good, also, for the grapevine-root gall-louse so destructive to the 
vineyards in France, and found in our Western States "L It deserves si 
trial at least. Salt strewed upon the surface, or ploweainto the earth, 
is greatly recommended for the destruction of certain insects, but 
should be used with caution, as, if too much be used, the plants them- 
selves would be destroyed. When operating for the destruction of the 
perfect-winged insects themselves, it should first be ascertained if cer- 
tain species are attracted by lights at night 5 if so, multitudes might 
be lured to their destruction by burning torches, or small fires made at 
the proper season, when the insects are most numerous. If attracted 
by sweets, they may be destroyed by placing boards covered with mo- 
lasses or sirup, mixed with some poisonous substance, 'such as fly-stone 
powdered, gray crude arsenic, Paris-green, &c. Glycerine is said to 
combine well with arsenic, and might be tried. In all cases, however, 
where deadly ppisons are used, care should be taken to give due warn- 
ing to children, by word of mouth, as well as by having the word 
'poison marked on the boards used, for such as could read. 
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Certain, insects appear abroad only at certain hours of the evening or 
night. For example, many moths fly only from eight o'clock to half 
l>ast nine or ten ; another genus or species then takes its place until 
eleven, and so on until the morning dawns. All these apparently very 
insignificant details ought to be carefully studied and noted down, so 
as to know exactly how and when we may expect to meet with certain 
insects. In short, the duty of the practical entomologist should be to 
inquire into the minutest detail of the lives and habits of the insects he 
has to deal with, as much as .the physician does of the diagnosis of 
diseases, so as to know exactly when, where, and how they may be 
combated to the greatest advantage. 

TOWNEND GLOVER. 

Hon. Fred'ic Watts, 

Commissioner of Agriculture. 



REPORT OF THE CHEMIST. 

The report of 1871 embraced the work of the laboratory up to the 
15th of May 5 since that time have been engaged in the analysis of 
natural fertilizers, as a specialty. The ampant of iniscellaneous business 
is rapidly increasing, and^ interferes materially with the prosecution of 
any special line of investigation, when the labor "in both is required to 
be performed by a single assistant. We present an abstract of our 
work on 

NATURAL FERTILIZERS. 

A specimen of calcareous tufa, from Abingdon, Virginia, presented by 
Hon. John W. Johnson, is composed of— 

Carbonate of lime 94. 750 

Silica and alumina 5. 221 

Loss , 029 

' ' 100. 000 

Shell-marl from Newbern, N. 0., presented by J. P. Dillingham, is 
composed of— 

Water, determined at 100° C 0.660 

Organic matter 1 -- 2. 850 

Peroxide of iron and alumina • 4. 001 

Phosphoric acid * - - 0. 099 

Lime % , 13.451 

Potassa 0.331 

Carbonic acid " 10. 600 

Silica 6a 018 

100. 000 

Marl from Glymont, Maryland, presented by Leonard Marbury, 
gives, on analysis — 

Water, determined at 100° C - 3. 840 

Organic matter ...l 2. 200 

Phosphate of lime, (tribasic) 4. 413 

Carbonate of lime..*. - n 19.639 

Carbonate of magnesia - - 4.238 

Peroxide of iron and alumina. 6. 859 

SUica". •. 58.990 

Potassa 0.725 

Chlorine 0.096 



100. 000 
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Shell-marl from Marshall Hall, Maryland, presented by Oliver I^T. 
Bryant, is composed of — 

Organic matter and moisture '. 2. 030 

Carbonate of lime * - 54. 070 

Carbonate of magnesia - - . 1. 304 

Phosphoric acid ^ 0.350 

Peroxide of iron and alumina 2. 955 

Potassa and soda - 1- 

Silica ■ 38.291 



100.000 

G^^eensand-marl, from the same locality, gives — 

Organic matter and moisture 1. 900 

Carbonic acid 1. 214 

Phosphoric acid * 0. 653 

Peroxide of iron and alumina - 2.207 

Lime ^ ^ 9. 465 

Potassa and soda 8^0 

Silica 83.761 



100. 000 

A specimen of calcareous marl from San Jose, Santa Clara County, 
California, presented by Charles G. Thomas, shows the following com- 
position: 

Water, determined at 100° C - - 1. 535 

Catbonate of lime , 58. 360 

Peroxide of iron and alumina 7.495 

Potassa.and soda - - - - 0. 250 

SUica 32. 360 

Phosphoric acid ■ a trace 



100.000 

Two samples of marl from Prince George's County, Maryland, fur- 
nished by P. W. Poor, give the following results: 

No. l.—SJiell-marl. 

Water, determined at 100° C 2. 600 

Lime. - 32.910 

Carbonic acid - - 26. 429 

Peroxide of iron and alumina 4. 160 

Silica...-- - - 33.901 

Phosphoric acid, potassa, and magnesia, each a trace 



100. 000 

No. II.— Grcensand-marh * 

Water, determined at 100^ C 4. 025 

Lime 7. 260 

Carbonic acid - ^ 5. 452 

Peroxide of iron and alumina 3» 950 

Phosphoric acid 0.250 

Potassa and soda - 0. 700 

Silica 78.363 

Magnesia a.trace 



100. 000 

A specimen of gypsiferous marl from near Selma, Alabama, was for- 
warded to the laboratory by E. Coon. On analysis, it showed the 
following composition: 

Water, determined at 100° G ^ 17. 440 

Sulphate of lime 22. 355 

Silica and alumina , 60. 205 



100. 000 
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Shiell-marl from Qaeen Anne^s County, Maryland, presented by Thomas 
Hill, Baltimore, gives, on analysis- 
Water, detcrmiucd at 100° C ' - - - - 0. 2700 

Carbonate of lime 57.0445 

Phosphoric acid » 0.7097 

Peroxide of iron aud alumina...- 2.1103 

Silica 39.8655 

100.0000 

A specimen of phosphatic marl (mineral phosphate) from near Charles- 
ton, South Carolina, furnished by the Commissioner of Agriculture, 
gives — 

Water, determined at 100° C 4. 4750 

Organic matter * - 33. 84p0 

Insolnble silica , 7. 8620 

Soluble silica 0.6650 

Sesquioxide of iron and aluminum 6. 2712 

Insoluble phosphoric acid^ : 16. 3485 

Soluble phosphoric acid 1. 3860 

Lime........ 1 18.0591 

Magnesia * 0. 1360 

Potassa 0.1541 

Soda 1.3286 

Chlorine ^ 0.5960 

Sulphuric acid - - - 6, 8712 

Loss , 0.0073 

loo.pppo 

MISCELLANEOUSU.NALYSES. 



An alkaline deposit found near El Paso del Norte, Mexico^ was reported 
to the Secretary of State as carbonate of potassa, by William L. Pier- 
son, vice-consul at El Paso, and was referred to this Department for 
analysis by the Second Assistant Secretary of State. Its composition 
is — 



Water, determined at 100° C 3. 8168 

Sulphate of soda : , - 11. 4948 

Sulphate of potassa 1. 3000 

Chloride of sodium 5. 0967 

Carbonate of soda 7. 3915 

Bicarbonate of soda 70. 9002 



100.0000 

A species of yucca, tvhich grows abundantly in rocky and sterile 
localities in Utah Territory, and which is used extensively by the na- 
tives as an article of food, was forwarded to the laboratory by J. E. 
Johnson, Saint George, Utah. The yucca has a bulbous root, which is 
roasted in hot sand until it is soft, in which condition it serves as food. 
The specimen sent to the laboratory had been roasted some thirty days, 
yet it showed no sign of fermentation. A proximate analysis gave, 
after drying — 

Glucose . -■ 3828 

Albuminoid substances - o^'^nn^ 

Vegetable fiber and inorganic matter - "2. 4004 

100.0000 

Two specimens of leaves, marked " Highland Sumac " and " Lowland 
Sumac,^' were sent to the laboratory from San Diego, California, by A. M. 
Gass. On close inspection of the leaves, a doubt was raised as to the 
botanical character of the plant fronji which the leaves were obtained. 
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To resolve this doubt, they were finally submitted to the inspection of 
the botanist of the Department, who pronounced No. 1 leaves from the 
Styphonia integrifoUa^ and No. 2 undetermined, but neither of them 
true sumac, Elms glabra. 
A proximate analysis gave for — 

No. 1. (Highland.) 

Tannin 13, 10 

Vegetable fiber, &o y.... . 86. 90 

100. 00 

No. 2. (Lowland.) 

Tannin • - 7.92 

Vegetable fiber, &c 92. 08 

100.00 

A package of sumac leaves from Oregon, Holt County, Missouri, was 
sent by Clarke Irvine, with the request that the per cent, of tannin be 
determined. The leaves gave— 

Tannin 23.075 

Vegetable fiber, &c 76. 925 

100.000 

These determinations of tannin were made by the process of Lowcn- 
thal, with very satisfactory results. 

A species of aquatic grass, (Sporoholus cryptandrus,) which is found 
along the southern shore of Lake Erie, produces a coarse, hemp-like 
fiber. A sample of this was sent to the laboratory by H. C. Beardslee, 
of Painsville, Ohio, for the purpose of determining its adaptation to the 
manufacture of paper. The fiber is composed of— 

In organixj matter - , 1.947 

Cellulin 98. 053 

m. 000 

showing its good quality for the use proposed. 

W. A. Heirs, of New Iberia, Louisiana, sent to the laboratory a sam- 
ple of peat-muck, to ascertain its value as a fertilizer. An analysis 
shows it to be composed of— 

Water, determined at 100° C - - 21. 300 

Organic matter , 38. 200 

Oxides of iron and aluminum 2. 832 

Phosphoric acid - 0.678 

Lime - 0.320 

Magnesia - 0. 388 

Smca 35.622 

Potash » - - a trace 

Loss - - 0.660 

■ ' 100.000 

The chief manurial value of this muck is in 38 per cent, of organic 
matter, which is principally carbonaceous, and will make it an excellent 
absorbent in composting stable-manure. 

A package of shale, or decomposing rock, from Spring Bluff, Adams 
County, Wisconsin, was sent to the laboratory by J. H. Philips, with a 
request that its value as a fertilizer be determined. Analysis shows it 
to be composed of — 

Water, determined at 100° C ^ ^ 1. 689 

smca 43.110 
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Peroxide of iron and alumina 20. 655 

Lime , 5,360 

Magnesia 11. 560 

Soda 3.446 

Carbonic acid 14.258 

Phosphoric acid and potash, each a trace. 



100. 000 

It has not, therefore, a high value as a fertilizer; the 11.5 parts of 
magnesia which it contains being its most important element. 

Hon. Clinton Lloyd, of Washington, Districi: of Columbia, presented 
a sample of ^'Clark's ammoniated bone," manufactured in Philadelphia, 
Pennsylvania. Its composition is — 



Water, determined at 100° C 6. 2000 

Organic matter / . . . 37. 6500 

Soluble phosphoric acid , 8. 6670 

Insoluble phosphoric acid * 8. 0787 

Lime : 19.2696 

Sulphuric acid 4, 9648 

Alkalies 0.5000 

Silica 14.6699 



100.0000 

Many letters have been received at this Department, from several 
places in Texas, asking an explanation of what the writers call ^'poison- 
soil." The phenomena of these soils are well described in a letter from 
G. W. Danover, Breckinridge, Dallas County, Texas 5 from which we 
make the following extract : 

I send you a specimen ol our poison-soils. All our soils for many miles in every 
direction are of the same character ; therefore I suppose one specimen would be. suffi- 
cient. 

There is no perceptible difference between the poison-soil and that which susf ounds 
it. It is distinguished only by the premature decay of vegetation growing upon it. 
It exists in limited areas, as far as I can learn, throughout the State, in every variety 
of soil. Sometimes cotton covering fifty acres dies on one plantation. We can never 
tell where it exists until we plant the ground in cotton, fruit-trees, or root- vegetables. 
The natural grasses, prairie and mesquite, grow well upon it. Timothy and clover 
are not adapted to this soil and climate. Vegetation that derives most of its vitality 
from the tap-root is more liable to die than that supported mainly through lateral 
surface-roots. It does not affect injuriously cerealsj com, wheat, &c. Trees usually 
<»row one or two years before dying. Root- vegetables and cotton die and rot just be- 
fore fully developing themselves, ^ ^ ^ *■ xhe soil is loamy when properly culti- 
vated, but very tenacious when wet. It is underlaid with a thick bed of soft lime- 
stone. This is called the " black .sticky land." It produces from twenty-five to 
seventy-five bushels of corn and from one-fourth to one and a half bales of cotton per 
acre when not affected by the poison, as we call it. * * * In procuring this speci- 
men I removed the dirt four inches below the surface, then cut a slice ten inches 
deeper. The difficulty doubtless lies some distance below the surface, from the fact 
that often one stalk of cotton will die, and another standing almost against it will 
grow luxuriantly. On examination their roots will be found to be different in shape, 
the d-ead one having a straight root and the living one mostly lateral roots. 

The specimen of soil sent to the laboratory was very dark-colored — 
nearly black — with a slight bvown shade, and so hard that it was pul- 
verized with difficulty. A preliminary qualitative examination showed 
nothing new or unusual in the soil; so, the cause of its peculiarity is to 
be found in the proportions of the ordinary soil-ingredients, or in the 
manner in which they are combined. Subjecting a sample of the soil, 
well pulverized, to the action of cold distilled water, we found but nine 
hundredths of one per cent. (.09) soluble. Kot satisfied with this indica- 
tion, we determined, by an ultimate analysis, to ascertain the exact com- 
position of the soil, as the only reliable method of solving the problem 
The analysis gave the following composition in 100 parts : 
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Water, determined at 100° C ■ 

Carbonaceous matter 

Humus, soluble in a solution of carbonate of soda 
Insoluble bumus, (extracted by caustic potassa)-.. 

Sesquioxides of iron and aluminium :-. 

Phosphoric acid 

Alkalies, (potassa and soda) 

Insoluble silica 

Oxide of manganese - — • 

Limo 

Loss - 



7. 100 

6. 964 
1.673 
0. 213 

14.096 
0.206 
0. 740 

63. 070 
2. 072 
3. 166 
0. 700 



100. 000 



The lirst observable feature in thisr table is the entire absence of sul- 
phuric acid, or any other of the sulphur compounds, l^ext to this is 
the large per cent, of humus, which, in the fresh soil, jnost probably 
exists as humic acid in combination with alumina and iron, forming 
insoluble humates of these bases, which will account for the very small 
amount of soluble matter in the soil. In a clay subsoil, charged with 
water to the poipt of saturation for at least a iX)rtion of the year, the 
organic matter which it contains will be converted into humic acid. 
Instead of undergoing the usual decomposition into carbonic acid, am- 
monia, and water, which a free exposure to the air will effect. This 
explains, also, the fact that crops which draw their nutriment from the 
soil by superficial roots are not unfavorably affected in these spots, the 
surface-soil being more exposed to the air and less subject to saturation. 
Liebigjin his Laws of Husbandry, (page 91,) alluding to this character of 
soils, says : Upon deep-rooting plants, such as turnips, clover, sainfoin, 
peas, and beans, organic matters, accumulating largely in the -subsoil, 
act very injuriously, especially in clay, where they decay much more 
slowly than in lime soil. * * All these processes, however obscure 
in themselves, are put an end to by applying lime to such a field." 

What this soil needs is, 1st, a thorough underdrainage which will relieve 
the subsoil from saturation during the rainy months, and permit the air to 
circulate freely through it at all times. The soft limestones of the cre- 
taceous and tertiary formations give a substratum for the soil almost 
absolutely impervious to water. These strata lying nearly horizontal, 
as they do generally in Texas, will necessarily have depressions on* their 
surface, forming basins which will retain the water, and saturate the sub- 
soil, till evaporation relieves it. 2d. After the subsoil has been relieved 
from saturation by underdrains, it should be broken with a subsoil- 
plow so as to bring it more fully under the influence of the air. Sub- 
soiling, however, will be of no value unless there is first a good under- 
drainage 5 for the rain, saturating the subsoil, will run it into a mass, and 
its adhesive quality will make it as compact and as impervious to the 
air as it was before it was broken. 3d. A heavy dressing of quicklime, 
deeply plowed in, would take up and neutralize a large amount of humic 
acid, and thus relieve other elements of plant-food which are now locked 
up as insoluble humates. But without underdrainage the effect of lime 
will at best be but temporary 5 for lime on a saturated subsoil tends to 
render it ultimately more compact and impervious. Gypsum will greatly 
improve these soils by furnishing sulphuric acid, an indispensable ele- 
ment of plant-food in which they are very deficient. We would 
therefore prescribe for these poison-soils, 1st. Thorough under- 
drainage; 2d. Subsoil breaking; 3d. A heavy dressing of lime and 
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EXPEJIIMENTS TO DETERMINE THE INFLUENCE OF GROWIJSfa VEGE- 
TATION ON Tipp»ERATURE. 

These experiments were conducted with the thermo-electric apparatus 
of Euhmkorff. T^e needle was adjusted in each experiment so that its 
zero indicated the temperature of the room, and the graduation of the 
arc gave 4.8o equal to lo F. The experiments were commenced on the 
29th of June, 1872. The signs + and — indicate a temperature above 
or below that of the room. 



Time. 



1872. 

June 29—2 p. m . . . 

Do 

Ju^e 29— 2.30 p.m. 

Do 

July 1— 2p.m 

July S-rSp.m 

Do 

July 10—9 a.m 

Do... 

July 20— 9 a.m 

July 20—1 p.m 

August 12— 2p.m. 



Subjects of the experi- 
ment. 



Flower of the Magnolia 

grandijlora 

Leaves of the same , 

Leaves of grape -vino — 

Under side 

Upper side 

Maple-leaves, drooping 
with heat 



Leaves of tha older, {Sam- 
hums canadensis.) 

Grape-leaves 

Leaves of Pavlina impe- 
rialist (tree of India.) 

do 

Leaves of sugar-maple 

Grape-leaves 



Maple-leaves.. 



F. 

105 
105 

105 
105 

106 

104 
104 

104 



U 



F. 



88 



100 
108 



108 



-20 
-15 

-30 
-24 

+15 



4- 4 
-11 

-15 
-22 
-14 
0 

-24 



Bemarks. 



A sheet of white paper was ex- 
posed to tho Bunsniue two min- 
utes and brought to the instru- 
ment ; the needle n^oved + ^(P 



Observe that the stomata in these 
leaves were closed. 

Leaves wilted from heat 



Upper side of the leaf. 
Under side. 

Leaves wilted from heat; stomata 
closed. 

Shower the evening previous. 



The above experiments, though not full enough to be conclusive, in- 
dicate that growing vegetation reduces temperature in its vicinity, in 
the ratio of the rapidity of the vegetative action. Whether this is to 
be attributed entirely to the evaporation of water from the leaf, or to 
other 'Causes in conjunction, is a question yet to be determined. That 
evaporation is the chief cause of the reduced temperature is estab- 
lished by the fact that leaves in which the stomata are closed deflect the 
needle +, but still the elevated temperature did not equal that of the 
sunshine from which the leaves were taken. The greatest deflection 
-f obtained from leaves was 15^, while a sheet of white paper from a 
sun-exposure gave 40^. As the formation of carbonic acid in the com- 
bustion of wood gives out heat, so we would infer that the deoxidizing 
of carbon in the function of the leaf would abi?orb heat. To determine 
this point would require a series of experiments to ascertain accurately 
the ratio existing between the reduction of temperature and the amount 
of water evaporated. Our purpose in the present experiments was to 
determine the effect of growing vegetation on the solar heat which it 
receives. From these experiments we are satisfied that the solar rays 
received by growing vegetation heat the atmosphere less than the 
same rays received on the bare earth or on rocks. Therefore growing 
vegetation mitigates summer heat, and to that extent influences cli- 
mate. 

Several experiments were made during the month of August to de- 
termine the difference between the temperature ofi the earth exposed to 
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the direct rays of the sun and that of the air with a similar exposure. 
Three observations were made each day, as given below. 

The soil was a sandy loam, of a light-gray color, resting on a com- 
pact clay subsoil at the depth of twelve inches. It was well pulverized 
to the extent of eight or ten inches deep. We regret that no oppor- 
tunity offered to vary these experiments in different varieties of soils 
and under different circumstances. The observations were continued 
through a week, commencing on the 13th of August, 1872. The bulb 
of the thermometer was placed five inches below the surface. 



Date. 


9 a. m. 


12 m. 


3 p. m. 


Eemarks. 


Air. 


Earth. 


Air. 


Earth. 


Air. 


Earth. 


1872. 
August 13 
August 14 
August 15 
August 16 
August 17 
August 18 


F. 

86 
92 
90 


F. 

88 
88 
86 


F. 
100 
104 

96 


F. 

98 
99 
92 


F. 
104 
109 

90 


F. 

90 
100 
89 


■ ■ ■" # -* 

Sun obscured at 12 m., clear at 3 p. m. 

Clear ; bright sunshine. 

Shower previous night ; variable sunshine. 

Kainlng ; no observations. 

Clear ; bright sunshine. 

Variable sunshine. 


85 
8G 


80 

82 


92 
94 


84 
86 


94 
96* 


88 
69 


Mean dif. 3.8. 


Mean dif. 5.4. 


Mean dif. 5.4. 



It will be seen from these observations that the difference between 
the air and the soil is least in the morning, attains its maximum at noon, 
and maintains substantially the same relations till 3 p. m. To reach any 
reliable conclusion, however, these experiments should be repeated at 
different seasons of the year, and in several varieties of soils. It is an 
interesting field of research, and one which we hope those who have 
opportunity will not fail to occupy. 

TJie subject of 

THE WASTES OF CITIES AND TOWNS 

was referred to this division for investigation, and, as far as time and 
opportunity would permit, that investigation has been prosecuted by a 
pretty thorough examination of the various reports made from time to 
time on the sewage of the great cities of Europe and America, and its 
effect on rivers, springs, and other streams of water. In addition to 
this we have opened » correspondence with parties on both sides of the 
Atlantic, from which much important information has been obtained. 
The subject is one of greater magnitude than has heretofore been ap- 
prehended; and its importance is not by any means limited to its sani- 
tary relations, though these constitute an important phase of the 
subject. 

The investigations developing the laws of health and the general 
advancement of sanitary science in the last half-century have created a 
lively interest in the subject of the best method of disposing of excre- 
ment, garbage, and other refuse matter from cities, towns, and manu- 
factories. The habit of hiding such waste matter in rivers so polluted 
many of the waters of England as to call for a remedy from the govern- 
ment. In 1855, by a royal warrant, a commission was created to inquire 
into the extent of this river-i)ollution, and to suggest a remedy. In 1868 
this commission was revoked and a new one issued with enlarged pow- 
ers. This commission has made four very full reports, from which we 
learn something of the alarming extent to which the rivers of England 

10 A 
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have been poUutedj and thus made the vehicles of disease to those on 
their borders. 

From Paris and from many other cities of Western Europe similar 
complaints have reached us. Prevalence of typhus, of cholera, of epi- 
demic diarrhea, and of other zymotic diseases have been traced directly 
to the defective methods of disposing of the waste matters which accu- 
mulate to such an extent in all cities and towns of any considerable 
magnitude as to soon become an intolerable nuisance. There is but 
little doubt that the plague which in other years desolated the great 
cities of the world — " the pestilence that walketh in darkness" — was 
really nothing more than the legitimate result of an utter disregard of 
cleanliness and other sanitary conditions. 

This subject has a very interesting history, and one that would be 
very instructive, had we time and space to develop it. Perhaps the 
most ancient regulation concerning this* 'matter is found in the wise 
sanitary provision of the Hebrew lawgiver, (Dent, xxiii, 12, 13 ;) but in 
most of the ancient cities, the only provision for disposing of waste, 
matter was to consume it by fire, as in the fires of Hinnon at Jerusalem 
and the fiery furnace at Babylon. In -Egypt, the wastes were annually 
carried away by the inundation of tne Nile, .or covered up by the 
deposits from its turbid waters. 

Rome led the way in making j)rovision for carrying off the wastes of 
the city by subterranean sewers. The Cloaca Maxima, built by Tar- 
quin about six hundred years before our era, was the first experiment in 
this line, and has hardly been excelled since. This ancient work was 
cleaned, repaired, and greatly extended by Agrippa in the reign of the 
Emperor Augustus. He turned the waters of the aqueducts through 
the sewers, hoping thus to secure the cleanliness of the city, but only 
succeeded in poisoning the Tiber and rendering the villas along its 
shores almost uninhabitable. The example of Eome has been very 
generally followed by modern cities, with substantially the same results. 
London began the construction of her system of sewers in the year 
1225, and has been extending that system as the wants of the city from 
time to time appeared to demand. Paris began the great work, which 
literally makes that city stand on arches, about two centuries later than 
London, but her sewers are said now to be the most perfect in the world. 
Yet neither Eome, London,, nor Paris, nor indeed any other city, 
!^uropean or American, has succeeded in establishing the sanitary con- 
dition at which they aimed, and to secure which these enormous expend- 
itures were made. But their failure was to bef expected, for there is 
the violation of a natural law lying back of all this — a law, the disre- 
gard of which, has led to the failure of every attempt to establish a fa- 
vorable sanitary condition in cities by means of subterranean sewers. It 
is the law of compensation — the law iby which the wise Creator proposes 
to balance consumption and production. In her economy, nature makes 
no provision for losses, but proposes to utilize everything. Wherever 
there is a nuisance, therefore, some law of nature is violated — some- 
thing is out of place. To feed and clothe populous cities, a constant draft 
is made on the elements of fertility in fields near by or remote, for 
which the cities make no return. Can these fields, however fertile, con- 
tinue to feed and clothe the millions of the cities and yet not feel the 
exhaustive drain 1? 

The decadence of nations and the downfall of empires are more deeply 
involved in this law of compensation than political philosophers and 
statesmen have apprehended. No nation has long survived her ability 
to feed and clothe her i)eople from the production of her own soil, nor 
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has any natiou or city fallen into ruins Avhile ber fields naaintiiinecl their 
fertility. Even before the Punic wars Eome bad drawn Iroin the rich 
fields and faultless climate of Italy the material to feed and clothe the 
thousands within her Tvalls for nearly five hundred yeiirs, without any 
compensating return. At length a scarcity of food drove the nation to 
war, in order to procure corn to distribute among the people, and thus 
temporarily avert the famine that yearly threatened them. But these 
supplies, the trophies of wars but little better than robberies, were 
swallowed up by the insatiable sewers of Eome, and the fields of Italy 
remained impoverished, though Sicily, Sardinia, Spain, and the African 
provinces poured their wealth of food into her capital. The treasure, 
once there, was lost forever in the polluted waters of the Tiber. 

"She exhaustion of her soil and the consequent uncertainty^ of the food- 
supply was the principal cause of the downfall of the republic, and final 
overthrow of the empire which succeeded it. Scipio, two hundred years 
before Christ, fed multitudes daily from the public stores, and the con- 
quered provinces were taxed one^tenth of their harvests, to supply the 
means for this distribution of food ; and even with this provision re- 
peated famines occurred. Augustus Caesar is said to have fed 300,000 
of the population of Eome at the public expense during the greater 
part of his reign. When the census of Julius Caisar showed a decrease 
of population in the city, that shrewd statesman did not hesitate to re- 
fer it to the scarcity and uncertainty of the food-supply. But his laws, 
in the emergency, were as ineffectual as the agrarian i^roject of Cains 
Gracchus had been to restore to fertility the wasted fields of Italy. In 
this state of pauperism, who will be surprised that the Eoman citizen 
lost his traditional independence, and descended to a condition the most 
servile and abject ? an effect to be traced directly to the uncompensated 
drain of the cities on the fertility of the fields. 

The lesson of Spain is no less instructive than that of Eome. Strabo 
speaks ot the plains of Andalusia producing a hundred-fold. At tte 
beginning of the tenth century Moorish Spain supported from her own 
soil a population of 30,000,000. At the time of the Eoman conquest 
the city of Tarragona is represented as having a population of 1,000,0(^5 
and when in possession of the Moors it numbered 350,000, but at the 
present it has scarcely 15,000 inhabitants. When we learn that Catalonia, 
once the granary of Southern Europe, now only yields a scanty harvest 
once in two years, and that Andalusia, at one time so fertile, now gives a 
harvest but once in three years, we may learn this salutary lesson — no 
nation can long survive the exhaustion of its soil. 

On the other hand, the cities of Egypt, though not less vfasteful than 
the contemporary cities of Asia' and Europe, yet surrounded by fields 
whose perpetual fertility is insured by tlie annual inundation of the 
Nile, have always maintained a respectable population, at least in num- 
bers. Cairo at the present time has not less than 300,000 inhabitants, 
and other cities are quite populous. China and Japan can justly claim 
an antiquity which carries their history up to the very infancy of the 
race. Now, in what particular does China or Japan differ from the old 
nations of Western Asia, or Southern Europe, which live now only in the 
crumbling ruins of their once magnificent cities ? Chiefly in this : China 
and Japan by a rigid system of compensation, which requires that the 
fields shall receive from the cities as much as they give, have maintained 
their capacity for production, and consequently have been able to feed 
the swarming millions of their population, and thus to prolong their 
national existence indefinitely. Had China or Japan sent abroad her 
food to be consumed in foreign lands, or buried the nitrogen, phosphoric 
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acid, potash, and lime of her crops in the sewers of her great cities, to be 
washed out and lost foxever in the ocean, they would have been forgQtteu 
a thousand years ago. 

Great Britain and the other states of Northwestern Europe have felt 
the pressure of this inexorable law for the last two or three centuries ; 
but instead of resorting to conquest, as Eome did, to put off the evil 
day, these nations have sought a remedy in commerce and manufactur- 
ing, by which to draw from foreign lands the elements of their fertility, 
to bury these in the sewers of their own cities. How well they have 
succeeded in this the diminished crops and failing fertility of our fields 
bear abundant evidence. This Atlantic plain which once produced lux- 
uriant crops of wheat, corn, and tobacco, but now much of it given up 
to old-field pines, is a melancholy witness of their sagacity and our folly. 

After the researches of Sir Humphry Davy had unfolded the impor- 
tance of this subject. Great Britain adopted a new policy and began the 
importation of fertilizers to supply her fields with that which her cities 
are wasting ; and shortly the other nations of Western Europe followed 
the example thus set. Krepp, in his work on sewage, says: 

The fertUizers imported [iDto England] consist chiefly of bones and guano. For the 
first-named article large depots have heen established all over the continent of Europe, 
to receive whatever scavengers and bone-pickers can possibly collect in streets, courts, 
butchers' stalls, &c. ; and ship-loads of bones are thus annually sent to England, 
amounting from Bavaria alone to some 6,000 tons. Besides this, nearly all the old pub- 
lic cemeteries have been ransacked, among others the catacombs of Sicily, which are 
now completely exhausted. Nay, even the solemn repose of the warriors fallen on the 
glorious fields of Leipsic, Waterloo, and the Crimea have been disturbed. 

In 1841 England began to import guano from the Chincha Islands, 
and from that date to 1860 the average importation was 20,000 tons, but 
in 1865 it rose to 170,945 tons, valued at $8,425,000. It is, however, 
estimated that the city of London alone transmits through her sewers 
into the Thames ammonia, phosphoric acid, and potash equal to all that 
is contained in the eight millions of dollars' worth of guano imported. 
In other European countries, though using less guano than England, yet 
this importation is sufficient to constitute a serious drain on their re- 
sources. In 1862 Belgium imported 50,270 tons of guano; France, 
44,300 ; Germany, 27,644, and the United States 12,470 tons. Since 
that time the importation has rather diminished than increased, owing 
to the advanced price from the failing supply. But even a superficial 
observer will see that no importation of the elements of fertility from 
abroad can long atone for the violation of this law of compensation, in 
its spirit, however we may conform to its letter. The i)enalty, though 
long deferred, must finally be paid. Nature is very exacting. In her 
economy she wastes nothing. A vegetable grows at the expense of the 
air and the earth, but when its life is ended, it in time returns to each 
of these every atom which each has furnished, distributing its returns 
with even-handed justice. Through the vegetable world animals de- 
rive the materials for their growth, and for the repair of their tissues 
from the same source of supply, the air above and the earth beneath. 
While an animal is growing it returns to these sources daily less than 
it takes by the amount of its increase in weight, but after it has attained 
it« full growth, the equal balance of giving and receiving is adjusted. 
After this, if the animal is gaining in llesh or fat, it takes more than it 
returns ; on the other hand, if it is losing, it gives more than it takes ; 
and finally when it dies, it returns to the earth and air the original 
capital which it borrowed in its growth, and, when the two sides of the 
ledger of life are compared, not an atom of matter is lost. The system 
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of compensation is complete and absolutely perfect till man interposes 
iiis arrangements to break up the liarmony of nature, by placing the 
wastes of animal life beyond the reach of the organizing forces which 
would economize them in the ever-recurring circle of life. 

Few persons think how seriously the important question of food-supply 
is affected by the waste of excrement in our cities and towns. This, of 
course, will vary somewhat with the quality of the food on which the 
population subsists, but a general estimate of value may be made from 
the observations of Baron Liebig, Professors Way, Hoffman, Boussin- 
gault, &c. From these authorities, English writers have generally con- 
curred in an estimate of 105.($2.30) per head as the annual value of the 
ammonia, phosphoric acid, and potash contained in the solid and liquid 
excrement of an adult, or Ss. ($1.84) per head for the whole population. 
This valuation is based on a number of analyses of solid and liquid ex- 
crement in the usual proportions, which give an average in lOO parts — 
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This table reveals the fact that if human excrement was deprived 
of its water, the dry residuum would contain as high a percentage of 
ammonia as the best specimen of Peruvian guano. It would also be but 
little inferior to guano in the important element of phosphoric acid. At 
the estimated ' i)rices of ammonia and phosphoric acid, this table will 
give a much higher value to excrement than that named above ; but 
the difiSculty of collecting all the wastes of a city, and the almost un- 
avoidable loss of ammonia in the evaporation of the crude mass to a 
convenient state of dryness, have reduced the practical value to the 
English standard of Ss. per individual of the whole population. It 
must be remembered, however, that this is an estimate of what might 
be saved by utilizing this single waste, and not the amount actually lost 
in the sewage of cities. But even at the low estimate we have made of 
this single item of waste, the loss to a city of 100,000 inhabitants would 
amount to $184,000 per annum. 

Professor Yoelcker estimates that the use of 280 pounds of guano on 
an acre of land gives on an average an increase of twelve bushels of 
grain. At the same rate the excreta of an adult for one year, if applied 
to. an acre of ground, will furnish the elements for at least ten bushels 
of wheat. It will really contain the ammonia and phosphoric acid for 
one hundred pounds of wheat, though in potash, lime, and magnesia it 
will fall short. 

From this stand-point we may begin to realize the magnitude of this 
loss, and can calculate, with a good degree of certainty, its ultimate 
consequences. It is but fair, however, to say that all this is not abso- 
lute loss. A large proportion of the nitrogen contained in sewage and 
in the contents of cess-pools and privy- vaults is converted into ammo- 
nia, which, in the gaseous state, escapes. into the air, to be washed out 
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by tlie first rain that falls, and absorbed by the earth or wasted on the 
waters of rivers, lakes, or oceans. A small portion of the contained 
phosphorus and sulphur may also combine with hydrogen, and thus 
forming volatile compounds,"may be carried by atmospheric agencies 
to the fields, where the absorbent power of the soil may retain them for 
future nse. But these natural distributions amount to only a small 
proportion of the value of these wastes ; and, moreover, these distri- 
l3utions are made with the most rigid impartiality, the fields where we 
most need them getting no more than the woodlands or the barren 
mountains. 

The magnitude of this loss, and its relation to the prosperity and 
stability of nations and countries, are attracting the attention of the 
best minds beyond the Atlantic, and various methods have been pro- 
posed looking to the economizing of these waste values, and at the same 
time relieving the cities of an intolerable nuisance and a fruitful source 
of disease. Many of these methods have, at great cost, been submitted 
to practical tests in the cities of Europe, as well as in most of the 
larger towns and cities of our own country, but without any very satis- 
factory results as yet. Most of these methods of purifying cities look 
more to the sanitary phase of the question than to the interests of agri- 
culture ; but even in the matter of improving the health of cities they 
have been but little better than failures. 

To carry away the waste matter from cities, by means of water, through 
subterranean sewers is merely hiding the filth till it can be transported 
beyond the city limits, to contaminate the streams and pollute the air of 
other regions. How far this has been carried may be learned by an 
examination of the several reports of the English "Eiver Pollution Com- 
mission.'' Even the cities themselves are by no meaus free from the 
poisonous influence of sewer-gas, which in spite of all precautions will 
escape to some extent, and to that extent affect unfavorably the health, 
without the true cause being even suspected. But where the outfall of 
sewage is in tide-Avater, the filth accumulates to such an extent as to be 
a fruitful source of disease, and frequently, as in the harbor of New 
York, to demand large outlays in dredging to keep the channels of com- 
merce open. To obviate these effects, attempts have been made to 
purify sewage by filtration, but as the greater part of the x)oIluting 
matter is in a state of solution in the water, the remedy has x>roA^ed very 
imperfect. The organic matter in this state is subj ect to constant changes 
which may convert it into noxious gases, and these, escaping, poiln^tethe 
air for miles around ; or it may form combinations which are insoluble 
and thus be precipitated to fill up the streams or obstruct the harbors 
into which the sewage is poured. Artificial methods of precipitation 
have i^roved hardly more successful than filtration. The fertilizing 
elements of city wastes, when mixed with the water of sewers, may be 
regarded as practically lost, so far as the interest of agriculture is con- 
cerned. The method of disposing of sewage by carrying it to the coun- 
try in pipes, either by the force of gravity, or by aid of powerful pumps, 
for the purpose of applying it to the fields in the f()rm of irrigation, has 
been attempted. It has been confidently claimed that this method is a 
success, both in a sanitary and agricultural point of view. But if satu- 
rating the soil of a city with the contents of cess-pools and privy- vaults 
conduces to sickness among the inhabitants, the same results will be 
likely to follow from sewage irrigation when it has been continued long 
enough to saturate the soil. The chief difference, probably, will be that 
fewer persons Avill be affected by it in the country than in the city, be- 
cause the exposed population is less. Moreover, the utilization of the 
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waste^^must be confined to so limited a surface that it can hardly be 
' regarded as fulfilment of the law of compensation. Tons of phosphoric 
acid, ammonia, and potash, in the form of flour, beef, and pork, are col- 
lected from millions of acres and brought to our crowded cities to be 
ultimately thrown into the sewers. IS"ow, what does it avail to the fields 
a thousand miles away that a few hundred acres in the immediate 
vicinity of the city are rendered fertile by sewage irrigation'? What is 
needed is the separation of the fertilizing materials from the crude mass, 
by this means reducing its bulk and weight to such dimensions that, 
like guano, it will bear transportation thousands of miles. 

That portion of food-material which was originally derived from car- 
bonic acid and water, and which constitutes about 80 per cent, of the 
whole weight, need not be returned, as these compounds are abundantly 
supplied everywhere. By a complete separation of water from excre- 
ment, the weight to be transported will be reduced more than four-fifths, 
and hj deodorizing the remainder it will have such a form that it can 
be transported to any place where it may be needed. This is indeed the 
desideratum, though it appears to be the point that has been most 
overlooked in the protracted investigation to which this subject has 
been submitted. Almost every effort to dispose of the waste matter 
constantly accumulating in cities has been in the direction of adding to 
the bulk and weight, thus rendering transportation to any considerable 
distance impracticable. 

To mix sewage with large volumes of water, as is done in most of our 
cities, is not only to waste the manure, so far as the country at large is 
concerned, but it sadly fails of its aim as a sanitary measure. In farm- 
houses, and in villages and small towns, Moule's earth-closet meets the 
requirements in a manner which admits of but little improvement. It 
is also well adapted to the use of barracks and soldiers' quarters, to 
asylums, hospitals, and i:)risons, where the care of the closets can be 
made the duty of a special agent, and where the accumulation of excreta 
is not too large to be used, economically, in the Immediate neighbor- 
hood 5 but it violates the correct principle of sewage economy by in- 
creasing, instead of diminishing, the bulk and weight of material to be 
transported. In large cities, therefore, the lntroductio^;i of the ^' earth- 
closet system has met with difficulties which appear to be practically 
insurmountable. The solid and liquid excrement of an adult in health 
may be estimated at three pounds per day, or two pounds each as the 
average of a mixed population. Now, it has been found in practice 
that three times this weight of dry earth is required to absorb the water 
and deodorize the excrement. This would be six i^punds for each indi- 
vidual daily. A city of 100,000 inhabitants will require the preparation 
and distribution of 600,000 pounds of dry earth every day. This 30,000 
tons of earth has not only to be distributed, but it must be collected 
and removed with the additional weight of its absorption, amounting 
now to an aggregate of 40,000 tons. But, worst of all, this process has 
so diluted the product and increased its weight, that its manurial value 
will not pay the expense of its transportation beyond the near vicinity 
of the city, so that to the country at large it is virtually lost. Even if 
these objections could be overcome, yet in the absence of any general 
supervision over its use in private families, the earth-closet, in cities, 
will evidently prove a failure. 

The limits of this paper will not permit a description of the various 
methods which have been proposed, and, to some extent, adopted, for 
collecting and utilizing their wastes in the various cities of the world. 
The number and variety of the methods proposed prove that, to the 
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present date, no plan has been adopted wliicli fully meets tlie require- 
ments of the case. But while this is true, it is also true that in discov- 
ering the defects of these various systems and plans ayo have made 
progress in the direction of the' ultimate end to he accomplished, to wit: 
the complete removal of all waste matter from cities without nuisance 
or annoyance to the inhabitants, and the separation therefrom of all 
extraneous substances, leaving only the essential elements of plant-food 
to bear the expense of transportation. 

The Chinese method of collecting and transporting the excrement 
of a city through its streets, in open vessels, will so offend our ideas of 
delicacy as to forbid its adoption in any of the cities of our country at 
least. The first and perhaps the most difficult problem to be solved in 
this relation is, the removal of a large bulk of material, naturally of- 
fensive, without disgust to the more refined sensibility of our civiliza- 
tion. To accomplish this object, some arrangement embracing Captain 
Liemur's pneumatic system of collecting night-jsoil will, perhaps, be 
found best adapted. At least, some mode of collection by means of ex- 
hausted reservoirs, and conveyance through the streets in air-tight 
vessels, must be adopted to accommodate owr American ideas of decency. 
Collections must be made frequently, and in warm weather daily, or 
chemical agents must be used to prevent fermentation. This will be ne- 
cessary, not only for the health and comfort of the inhabitants, but also 
to secure the full value of the material collected. • The tendency of nitro- 
gen, phosphorus, and sulphur to combine with hydrogen, forming vola- 
tile compounds which readily escape into the air and are lost, is a mat- 
ter demanding more attentionv than has hitherto been given to it. 
Human excrement, on an average, contains the elements of about 20 per 
cent, of ammonia, after deducting the water ; but if that ammonia is 
formed in exposure to the air and without chemical provisions to retain 
it, less than one- fourth of that amount will be available. It is from this 
cause, chiefly, that the statefuents of scientific men, as well as of practi- 
cal farmers, on the subject of the manurial value of excrement, are so 
varied and condradictory. One makes his examinations of the article in 
its fresh state ; another, after it has undergone fermentation, and the 
volatile' compounds have escaped ; and hence the discrepancy. 

In the second place, some method must be devised to separate the water, 
amounting to about 90 per cent., with which the valuable material is 
mixed. It is at this point that Liernur's pneumatic system fails to meet 
the requirements in disposing of sewage. It proposes, after collecting the 
contents of cesspools and vaults, to transport the whole, in its crude state, 
to the fields where it is to be used as a manure. The 90 per cent, of water 
which he thus transports at great expense is of no more value than that 
which flows in the river or descends from the clouds. Means must be 
devised for the separation of this water, that the remaining 10 per cent, 
of really valuable material may be so reduced in volume and weight, 
and so changed in form, as to bear transportation to any place where it 
may be most in demand. It has been proposed to effect this object by 
precipitation, but there are chemical obstacles in the way which, in the 
present state of our knowledge, appear to be insurmountable. Evapo- 
ration presents itself as the only practical method of accomplishing this 
object. Before evaporation is attempted, it will be necessary to convert 
the ammonia which may be present into a sulphate, a chloride, or some 
other form that will be involatile at the temperature employed for evap- 
oration. To the method of desiccation by solar heat there is the objec- 
tion of the intolerable nuisance produced by the escape of the fetid 
compounds of sulphur and phosphorous with hydrogen. Desiccation 
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by artificial heat is expensive and is liable to the objection against solar 
evaporation. This, however, may be obviated by conducting the evapo- 
ration in closed vessels and passing the vapor through a deodorizing 
solution, or, what would be, perhaps, cheaper and equally effectual, 
passing it into the furnace. 

There remains, however, a formidable objection to artificial desiccation 
of sewage — the enormous ct)st of evaporating 2,000 cubic feet of water 
daily, to recover, in an available form, the valuable material in the wastes 
of a city of 100,000 inhabitants. But no cheaper method has been de- 
vised which will at once accomplish the two objects, to wit : Economizing 
what is valuable in the sewage and securing the health and comfort of 
the inhabitants. 

The practicability of this method of disposing of sewage, and econo- 
mizing, in a form capable of being transported to a distance, all that is 
valuable in it, has never been fully tested by actual experiment undei 
the guide of science. A company, with a capital of £500,000, has lately 
been formed in England for the purpose of submitting this question to 
a practical test. The company has secured the services of William 
Hope, esq., as engineer, and Professor J. T. Way, as consulting 
chemist. These names afford a guarantee that the experiment will be 
faithfully made in strict accordance with the principles of science. Even 
though the cities may be required to pay a heavy bonus to carry out a 
system of thorough cleansing that will secure to them health and com- 
fort, and at the same time contribute to maintain the productiveness of 
the soil from which they are fed, they can well afford to bear the burden. 
The present imperfect system costs the city of Paris 9,000,000 francs 
annually, while the products of the waste matter are worth but 10 per 
cent, of that sum. A perfect system, could one be devised, would hardly 
be more expensive. Other cities fare no better than Paris ; many of them 
not so well. 

How deeply the importance of this subjeA is felt in the more advanced 
circles of our civilization is indicated -in a remark made by the managers 
of the Vienna Exhibition for 1873. In their announcement of special 
programmes they say : 

How enlarged we find the amount of the useful material and the means of satisfying 
our requirements, by a retrospective view of the last ten or twenty years only ! It suflBi- 
ces to single out from the list of substances, the value of which has been thus increased, 
one more, much despised, material, viz, human excrements. Without contradiction, 
these are considered as some of the most disgusting wastes ; nevertheless China and 
Japan mainly owe their flourishing agriculture to the extensive use made of them, and 
one of the greatest chemists of our own time, Baron Liebig, has acknowledged that 
they contain the means of restoring to the soil of Europe its power of production, a 
power which will soon be exhausted otherwise. 

Considering this, is it not to be called one of the greatest absurdities to spend mill- 
ions in getting rid of a substance which would, if we made proper use of it, make us, 
by several millions, richer ? 

Thus we see the magnitude and weight of this subject is commanding 
the attention of agricultural chemists, of sanitary philanthropists, of 
political economists, and should, in its broader reaches, address itself to 
the statesman who would explore the causes of national decay and ruin. 

By way of recapitulation, we present this subject condensed into a 
few maxims: 

1. The measure of a nation's prosperity, and the security of its pro- 
longed existence, are involved in its capacity to produce human food and 
clothing from its own soil. 

2. The capacity to produce food and clothing can be made permanent 
only by a strict observance of that law of vegetable chemistry which 
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requires that there be faithfully returned to the soil an equivalent of all 
the mineral elements taken from it in the <5rops. 

3. If the substances necessary to make this compensation can be 
advantageously procured at home, it is bad policy to import them from 
abroad. 

The subject of introducing the manufacture of 

BEET SUGAR 

into this country is attracting much attention from that class of our citi- 
zens who are studying questions related to our national independence, 
productively. 

The manufacture of sugar from beets is a modern industry, dating only 
from the early years of the present century. It was in the year 1747 that 
Margraff, a Prussian chemist, discovered that sugar existed in an avail- 
able form in beet-roots, and advised the cultivation of them for the pur- 
pose of making sugar. Nothing more was done in the matter till 1773, 
when Achard, under the patronage of Frederick the Great, began a series 
of experiments to test the practicability of the project. The death of 
• Frederick, however, put a stop to the experiments before any satisfac- 
tory results had been attained. Achard resumed his experiments in 
1795, in which year he cultivated 60 acres of beets. In the year 1799 he 
presented several loaves of beet-sugar to the King of Prussia, accom- 
panying them with a report in which he states that he had been able to 
produce a good quality of raw sugar at 65 centimes a kilogram, or 
about 6 cents per pound 5 and expresses his belief that his processes 
were susceptible of improvement that would greatly reduce the cost. 
This report of Achard attracted the attention of the French savants, and 
a committee was appointed to investigate the subject. On this commit- 
tee appear the names of thj most distinguished chemists of France. 
The report which they made states that Achard did not obtain more than 
1 per cent, of sugar from the beet-roots, and under this information the 
enterprise, for the time, appeared to die. It was, however, revived by 
Napoleon I, who appointed a new committee to conduct original experi- 
ments on the subject. M. Deyeux, as chairman of this second commit- 
tee, made his report in 1810, presenting with it samples of sugar equal 
to the best cane-sugar. It is unfortunate that this report does not state 
the per cent, of sugar obtained, nor the cost of its production ; but we 
learn from other sources that M. Barruel about this time obtained only 
6 per cent, of juice, while the yield of sugar was only IJ per cent., and 
the cost was about 30 cents per pound. In 1812 the blockade of France 
favored the beet-sugar industry, and liberal bounties were offered to 
stimulate the new branch of business. At one time $200,000 were placed 
in the hands of the minister of agriculture to promote the sugar produc- 
tion. The overthrow of the Napoleon dynasty in 1814 cut oft" the gov- 
ernment bounties and threatened the entire destruction of the beet-sugar 
business. M. Delisse ai)pears to have been the only manufacturer in 
France who survived this shock ; and a duty of 50 per cent, on foreign 
sugars, which was levied by the restored government, coming to his 
relief, he was soon able to lead the business in France. M. Delisse claims 
to have obtained 5 per cent, of sugar from his beets, at a cost of 85 francs 
per hundred kilograms, or about 7 cents per pound. From 1820 to 
1825, under government protection, sugar manufactories increased 
largely, so that in the latter year one hundred establishments were 
reported, and France produced 5,000 tons of sugar. In 1836, four hun- 
dred and thirty-six factories were in successful operation ; but in the next 
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year tlie government not only withdrew its protection but levied a duty 
of 15 francs per linndred kilograms (IJ cents per pound) on domestic 
sugars. This resulted in the failure of one hundred and sixty establish- 
ments in France. Under this reverse, the production of sugar, which 
had risen to 49,000 tons in 1837, fell to 22,000 in 1842. From this date, 
the history of beet-sugar industry is but the record of a struggle with 
> the cane-sugar of the tropics. From the present state of this conflict 
it is quite evident that the struggle must terminate in the triumph of 
beet-sugar throughout !N"orthem Europe at least. Except in the imme- 
diate vicinity of the sea-board cities of France, foreign sugar has entirely 
gone out of use. The same is true of Germany and Holland. ' 

The manufacture of sugar from beets is rapidly becoming an estab- 
lished industry throughout all Northern Europe, and the amount pro- 
duced is not only supplying the demand for home consumption in those 
countries, but beet-sugar is beginning to compete favorably with cane- 
sugar in the mark^s of the world. Even England, with her commer- 
cial facilities and her favorable relations to the cane-sugar producing 
countries, pays annually nearly i£2,000,000 for beet-sugar. In 1869 the 
production of beet-sugar in the states of Northern Europe is said to have 
amounted to 62.823,115 tons, and as the increase is at the rate of 10 per • 
cent, annually the production now probably reaches 65,000,000 tons. 
The steady increase in this branch of production is not only without 
government protection at present, but under the pressure of a heavy 
special tax. In France this tax (amounting to about $50 per ton) is levied 
on the sugar produced, while in Germany the tax is laid on the beets 
raised. This is often as high as $40 per acre. Yet, under the influence 
of favorable climate and soil, with the application of science and cheap 
labor, the beet-sugar industry has established itself in these countries so 
firmly as to be beyond the reach of competition, notwithstanding the 
onerous tax to which it is subjected. The introduction of this new indus- 
try in Europe has saved at home a vast sum of monoy that would other- 
wise have been sent abroad for sugar; it has increased greatly the con- 
sumption of that article among the middle classes in society ; it has given • 
labor to thousands during the season of the year when they would have 
been otherwise unemployed 5 and it has greatly improved the agriculture 
of the sugar-producing countries by introducing a more thorough sys- 
tem of cultivation and a new element in the rotation of crops. 

The practicability of economically establishing the manufacture of 
sugar from beet-roots in the United States is yet an open question. The 
earliest experiment in this direction, of which we have any record, 
was made by David L. Child, of Northampton, Massachusetts, who in 
the year 1838 produced 1,300 pounds of sugar from beets grown on his 
premises. No details of his experiment are preserved, further than that 
his ground yielded 13 tons of beets per acre, at a cost of $42. From 
this date to 1863 no efibrts were made to repeat the experiment of Mr. 
Child. In that year, Gennert Brothers, from Brunswick, in Germany, 
bought a tract (2,400 acres) of land at Chatsworth, in Livingston County, 
Illinois, for the jnirpose of .entering into the beet-sugar business exten- 
sively. This enterprise, after strugglihg with a series of mishaps and 
failures, owing to an ill-chosen soil, seasons of drought, inferior seed, 
&c., yielded to the pressure of unfavorable circumstances, and in 1870 
the establishment was removed to Freeport, Illinois, where a similar 
exiDeriment had been in progress since 1866, and which is giving fair 
promise of success, having produced in 1870 a yield of 200,000 pounds 
of sugar of a fair quality, and at a reasonable cost. 

In 1867 Messrs. Bonesteel and Otto organized a company at Fond du 
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Lac, Wisconsin, for the manufacture of "beet-sugar. The capital of this 
company was but $12,000, and the works which they erected had a ^ 
capacity of only 10 tons of beets per day. Spring floods and summer 
drought operated unfavorably on the prospects of this company, and in 
1869 Messrs. Bonesteel and Otto having received a proposition from 
California, removed to that State, and in 1870 joined the recently organ- 
ized Alvarado Beet-Sugar Company. A co-operative enterprise of Ger- 
man farmers for the manufacture of beet-sugar was formed at Black 
Hawk, Wisconsin, in 1870, and though they are working with but a small 
capital their success has been quite encouraging. An imperfect supply 
of water appea;rs to be the principal obstacle in the way of their success. 

In the year 1860 Mr. Speckman made an attempt to cultivate the 
beet for sugar in the vicinity of San Francisco, California. The soil 
proved to be too highly charged with saline matter, however, and he 
abandoned the project. In 1869 Mr. Wentworth, of Alvarado, made a 
few hundred pounds of beet-sugar, which so encouraged capitalists that 
a company, under the style of the Alvarado Sugar Company, with a 
capital of $250,000, was formed by General Huchison, and Messrs. Bone- 
steel and Otto, of Wisconsin, experienced sugar-manufacturers, were 
t induced to take the management of its affairs. In 1870 drought inter- 
fered with their operations, but in 1871 they produced 15 tons of beets 
per acre, with an aggregate yield of over 1,000,000 pounds of sugar from 
the crop. The results obtained are so favorably regarded that two other 
companies have been organized in California, and the beet-sugar euter- 
prise in the Pacific States is, by many, already deemed a success. 

Another experiment, and by no means the least important, has been 
conducted by Professor Gcessmann, of Amherst College, Massachusetts. 
In this experiment, conducted on comparatively a small scale, with an 
apparatus extemporized for the occasion, and consequently 'inferior to 
that which would be used in a regular sugar factory, he succeeded in 
obtaining from 8 to 9J per cent, of sugar from the beets raised, which 
is fully up to the highest European standard. His yield was from 1,900 
to 2,000 pounds of sugar per acre. 

The questions of climate, soil, manner of cultivation, and modes of 
treatment in separating and crystallizing the sugar, adapted to the pe- 
culiarities of the beet grown in this country, must all be determined ; 
which will require time, and a patient investigation by men of science, 
backed by capital. Some of these conditions are already known, but 
much remains yet to be discovered. We cannot too highly commend 
the example of the Massachusetts Agricultural College in taking the 
lead in this investigation.* 

The beet is a biennial plant, and like others of that class stores 
away in the root, or other underground organ, by its first year's work, 
the prepared material for perfecting the seed. In southern climates, 
where the long summer gives an opportunity, in the first year, to do 
much of the work directly, there is less necessity for storing away, in 
the root, so large a stock of prepared material. Hence we find such 
vegetables as the potato, the turnip, the beet, &c., attaining their high- 
est perfection in the higher latitudes, where the short summers require 
a very rapid second year's growth. Conforming to this law we find the 
sugar-beet succeeding best in the northern portions of France and Ger- 



* Since writing the above we have received the following interesting report from the 
University of Virginia. The crop, as indicated in another report, is fully up to the 
average of European crops, in quantity. Perhaps in any of the vaUeys of the AUe- 
ghany Mountains, as well as the foot-hills on their eastern margin, will have the in- 
tensity of summer heat so modified as to he well adapted to beet culture. 



REPORT OF THE CHEMIST. 157 

many, in Belgium and in Eussia, while in Spain and Italy the beet-sugar 
industry has never been able to sustain itself. The actual climatic con- 
dition demanded, however, appears to be a low intensity of heat during 
the summer months. A high summer temperature tends to the devel- 
opment of woody fiber in biennial roots, at the expense of starch and 
sugar. With this view of the subject it would be hazardous to attempt 
beet-sugar making in that section of country east of the elevated plains on 
the eastern margin of the Eocky Mountains and south of the fortieth de- 
gree of latitude. The northern limit of profitable beet culture in Europe 
has not been clearly ascertained ; but as the Yilmorin, which is esteemed 
the best beet cultivated, requires at least four months to perfect its growth, 
it will follow that where this length of summer can be depended on, the 
beet may be profitably cultivated. In measuring the season, it will be 
proper to remember that this crop is not easily injured by light frosts, 
whether in the spring or fall. The beet demands a uniform moisture in 
the atmosphere, rather than a very wet, or very dry climate. It en- 
dures either extreme badly. 

The soil best adapted to the sugar-beet is a deep sandy loam well 
underdrained. The comparatively small amount of nitrogenous sub- 
stance in a good sugar-beet will not tolerate the free use of manures 
rich in ammonia. Wild soils and newly-broken prairie land should, on 
this account, be avoided in selecting a field for the raising of beets. 
Soils abounding in mineral salts should also be avoided, as these seri- 
ously interfere with the separation and crystallization of the sugar. 

As a general rule it will be better to apply to the previous crop what 
manures it may be necessary to use, and abstain from their use directly 
on the beet crop. 

In beet culture, as in every other variety of farming, the first care is 
the proper selection of seed. Several kinds of beets are in use in 
France and Germany. Among these Vilmorin, the White Imperial, 
and the White Silesian are in good repute among European sugar-mak- 
ers. Which will succeed best in our soil and climate, jor whether some 
new variety will be demanded, are questions which can be settled only 
by actual experiment. 

The beet requires deep cultivation. To this end the subsoil should 
be well broken, and the soil thoroughly pulverized. Large roots are not 
desirable in the manufacture of beet-sugar. From one to two pounds' 
weight are found to be the most economical roots, yielding the largest 
amount of sugar with the least waste. In planting the beets, it will 
be economy, in this country, to make the rows a sufficient distance 



Determination of sugar in juice of sugar-deets cultivated on experimental farm^ University of 

Virginiaj season of 1872. 

Sugar in juice. 
(By polariscope.) 

White Silesian sugar-beet : Seed from United States Department of 
Agriculture, (grown in Franco ;) average size of roots, 5^ inches 
long by 3f inches maximum diameter ; average weight of roots 1 



pound 8^ ounces 11. 75 per cent. 

Carter's prize nursery, sugar-beet : Seed from United States Depart- 
ment of Agriculture, (imported from England ;) average size of 
roots, 5i- inches long by 3 inches maximum diameter-; average 
weight of roots, 1 pound 13. 72 per cent. 

Vilmorin's improved sugar-beet : Seed from United States Department 
of Agriculture, (grown in France;) average size of roots, 6 inches 
long by 3| inches maximum diameter ; average weight of roots, 1 
pound 14^ ounces 12. 54 per cent. 

White sugar-beet : Seed from R. Buist, jr., Philadelphia ; average 
size of roots, 7f inches long by 3^ inches maximum diameter ; 
average weight of roots, 2 pounds H ounces * 10. 17 per cent. 
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apart ta admit of horse-cttlfcivatioii, but the space between the plants 
in^ the row need not exceed eight inches. After thinning the plants 
properly, the cultivation consists in keeping the ground loose and free 
from weeds. As soon as the lower leaves begin to die, the crop should 
be harvested, but care must be taken that the roots be not exposed to 
air and light. The tops should be cut off and the roots covered with 
earth so as to secure them from the influence of air, light, and frost, 
until they are used in the factory. 

A mistaken notion has obtained, to some extent, among farmers, 
that the beets can be made into sugar on the farm. The profitable 
manufacture of beet-sugar requires a well arranged factory and expen- 
sive machinery, and withal, it demands both skill and science in the 
management of aD its processes. Without these, an attempt to engage 
in beet-sugar making will be most likely to-endin a failure^ — with these, 
and backed up by sufficient capital, the prospect of the beet-sugar in- 
dustry in the northern portion of the United States is hopeful. 

As a sugar-producing plant, the beet cannot compare with the cane 
of the tropics, and if it were possible to produce them side by side 
there could be no competition. There is a curious law developed in the 
comparison of these sugar-producing plants. When sugar is produced 
and stored away in the above-ground organs of a plant, it is found to 
be in the ratio of the light and heat to which the plant is. exposed ; 
when found in an under-ground organ it is inversely as the light and 
heat. Of course this law operates on both sides within the limits of 
plant-life, that is, the capacity to endure light and heat, or the absence 
of these. Under the operation of this law, as we recede from the 
tropics, the cultivation of the sugar-cane becomes less and less profitable, 
till we reach a point where it is no longer a remunerative crop; so, in 
passing south from, perhaps, about the fiftieth degree of latitude, on 
this continent, we traverse the beet-sugar zone till we find a point 
somewhere about the fortieth degree, where beet culture will cease to 
be profitable. If we could command an ample territory within the 
tropics for the production of sugar from the cane, the introduction and 
fostering of the beet-sugar industry would be of questionable economy. 
But as our entire territory lies beyond the tropics, cane-sugar becomes 
an uncertain industry both from degeneration of the cane and the fail- 
ure of the crop from unfavorable seasons. If we take the production 
of sugar in Louisiana, before the war disturbed that industry, we shaU 
see how uncertain a crop sugar is in our best latitudes. The produc- 
tion, in hogsheads, in several years, compares thus : In 1834 it was 100,- 
000; in 1835 it fell to 30,000; in 1853 it reached 439,976; but in 1856 
there were but 73,000 hogsheads produced. The increasing consump- 
tion of sugar, and the comparatively high price maintained, invites 
competition in this field, and we see no good reason why beet-sugar 
should not be able to maintain itself in the race. 

EYLAND T. BROWN, 

Chemist 

Hon. Frederick Watts, 

Commissioner. 
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REPORT OF THE BOTANIST. 

Sir: I have the pleasure of submitting a report on the present con- 
dition of this division and its work during the current year. The po- 
sition of botanist was vacant from September, 1871, to April of this year, 
when the present botanist entered upon his duties. Deeming it an im- 
portant part of the work of this division to give attention to inquiries for 
information on questions relating to botany, and particularly to practical 
and economic botany, the investigation of such questions has occupied a 
considerable amount of the time of the present officer of the division. 
Matiy of these questions relate to the nature or qualities of various 
plants which have attracted the attention of different individuals, some- 
times on account of their prevalence as weeds threatening great injury 
to the labors of the agriculturist ; sometimes on account of certain 
grasses which in some localities are intruding and extending them- 
selves, overpowering and excluding the common species, and which the 
farmer is at a loss whether to regard as a friend or foe sometimes in 
relation to grasses or other plants which have been thought to poison 
cattle ; often seeking information as to the kinds of grasses adapted to 
cultivation in particular locations ; and frequently calling attention to 
certain plants which furnish strong fiber, and which are thought useful 
for the manufacture of paper or cordage. 

All such questions having a practical bearing upon the agricultural 
and productive interests of the country have seemed to have a legiti- 
mate claim upon the attention of this Department. 

Another subject seeming to claim its attention has been the diffusion 
through the publications of this Department of information regarding 
the various species of our native forest-trees, and of the kinds which 
are especially to be recommended for cultivation, particularly by farmers 
and others living on the western prairies and plains. The material in- 
terests of our country are so largely involved in the continued supply and 
consequently in the continued growth and reproduction of forest- woods, 
as to justify all reasonable methods of stimulating the interest of our 
people in this subject. 

The botanical collections of the Department have been removed to 
more commodious quarters in the east wing of the building, and the 
work of mounting specimens, and their investigation and classification 
have been prosecuted as rapidly as circumstances would admit. 

The following additions to the collections have been made during the 
year: 

Three packages, comprising between 400 and 500 species of the alpine 
plants of Switzerland, in excellent condition ; a contribution from Dr. 
F. Lagger, Frieburg, Switzerland, received through the Swiss consul- 
general. 

Two packages, embracing about 500 species of the plants of Austria, 
from Dr. H. Keck, received through the Smithsonian Institution. 

Two packages of phenogamous plants, and a very fine collection of 
mosses, of Middle Europe, from Professor Paul Keinsch, Zweibrucken, 
Germany, also received through the Smithsonian Institution, The col- 
lection of mosses is a very desirable increase to the herbarium of the 
Department, embracing nearly a complete representation of this order. 
They have been carefully classified and mounted for convenient refer- 
ence, and as a large portion of the mosses of this country are identical 
with those of Europe, the collection will have additional value as a 
means of determining our own species. 
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Two small packages of California plants from Mary E. Pulsifer Ames, 
of Taylorsville, California ; very interesting specimens and in excellent 
condition. 

Several packages of Florida plants collected by Mr. Charles F. Powell, 
Saint John's County, Florida ; valuable because from a locality little 
represented in the herbarium. 

Two parcels of the plants of Alabama, from Mr. William Harvey, 
Mobile, Alabama ; also interesting and valuable from their rare occur- 
rence in the herbarium. 

A package of interesting western plants from Professor H. H. Bab- 
cock, of Chicago, Illinois ; and a package, mostly of specimens of a rare 
species of willow, from the shores of Lake Michigan, near Chicago, pre- 
sented by Mr. H. A. Warne, of Maywood, Cook County, Illinois. 

A set of the plants collected under Mr. Clarence King's exploration of 
the fortieth parallel, being the types of the descriptions given by Mr. 
Sereno Watson and others in the fifth volume of the report of said ex- 
ploration. This collection has great scientific importance, not only from 
being a very ample representation of the flora of that new region, but 
from the authentic identification of the species and the general excel- 
lence of the specimens. The botanical report of this expedition is one 
of the most valuable scientific publications of the day, giving as it does 
a systematic description of the vegetation of the northern and central 
portions of the great interior basin of the country — information which, 
so far as published heretofore, had to be sought in the pages of a number 
of rare and hardly accessible scientific journals and reports. 

The set of specimens belonging to the herbarium has been carefully 
mounted and classified, and will for the present be kept as a special col- 
lection for ready reference, and will prove an attractive feature of the 
herbarium to all persons interested in the peculiar vegetation of that 
region. 

Finally, the botanical collection made the past year by Mr. Coulter, 
botanist of Professor Hay den's expedition in Montana, has recently been 
received, and although largely a duplication of the collection of Mr. S. 
Watson, contains many interesting and valuable additions. Mr. Coulter 
has displayed more than usual skill in the preparation of his specimens, 
a circumstance the more to be valued, because for the want of such Skill 
many collections are almost worthless. 

The work of classifying the duplicate specimens of plants in the col- 
lections of the Department is progressing as rapidly as possible, with a 
view to their early distribution — first, to such foreign societies and in- 
dividuals as have already contributed to the herbarium ; and, secondly, 
to such of our own institutions of learning, and scientific bodies, as it 
may be possible to supply. 

During the past year an effort has been made toward a collection of 
sections of our native trees and large shrubs. Sections of over one hun- 
dred different species have been obtained. These sections are about 8 
inches in length, and made from trees or limbs not over 6 inches in di- 
ameter. They show the bark in its natural state and it is designed to 
make longitudinal sections, to show the character of the grain and its 
appearance when polished. The purpose is, further, to have each speci- 
men accompanied by its seed or fruit, and numbered to correspond 
with specimens of the leaves and flowers in the herbarium. It is de- 
sirable that this effort should be continued until a representation, as 
complete as possible, of all the forest-trees of the various portions of 
our country shall be obtained ; and it is believed that such a collection, 
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when properly displayed aud conspicuously labeled, will be one of the 
most instructive and useful features of the botanical museum. 

The accompanying botanical papers, suggested by various recent in- 
quiries and investigations, have been prepared with reference to the iu^ 
terest of the topics discussed. 

FOREST-TREE CULTURE. 

Unquestionably one of the most important questions engaging the 
attention of the American people is th at of forest culture. The demands 
of our rapidly-growing country have for many years so drawn upon the 
resources of our native forests, which at one time seemed inexhaustible, 
that we must now contemplate their early extirpation, and address our- 
selves to the task of conserving what forests we have remaining, and 
providing new sources of supply. 

Much has been written on this subject, but so difficult is it for us to 
realize the bearing of remote evils, that comparatively very few farmers 
or land-owners have yet seriously engaged in the work of replenishing 
their woodlands. Th© arguments for this work are strong and numer- 
ous, andshave been cogently 'presented by many writers. Many facts 
have been observed, which appear to show that the presence of forests 
has much to do with the rain-fall and climate of a country,* thus, it is 
said that the extreme dryness of Spain is due to the absence of trees ; 
that many districts in France have been materially injured by denuda- 
tion that Palestine and many other parts of Asia and Northern Africa, 
which in ancient times were the granaries of the world, are now deserts 
or infertile regions in consequence of the loss of their forests. It is also 
stated that a beneficial change in climate and rain-fall has in several 
instances followed the introduction of trees and plantations in regions 
thatjvere formerly destitute of them. Thus, it is said that in Lower 
Egypt, where anciently rain never fell, the introduction and cultivation 
of extensive plantations have been attende.d with the fall of a good deal 
of rain, so that showers are no rarity even at Cairo. It is also affirmed 
that in New England and other^ wooded sections the clearing up of 
forests and cultivation of the soil have had the effect of causing the dry- 
ing i;p of many springs and small streams. 

There are some who doubt the correctness of these conclusions with 
respect to the climatic influences of forests ; but, as these influences 
must be of very gradual operation and require observations over a long 
series of years, the question may be considered open for future inquiry. 
But, leaving that question out of view, there remain abundant reasons 
to stimulate every landholder in our vast prairie regions to give prac- 
tical attention to the subject. 

Trees ar& wanted for their fruits, for their shade and protection from 
winds, for fuel, for use in building, fencing, and the mechanical arts. 
Some trees are adapted to one of these purposes and some to another. 

The earliest tree-want, which is appreciated by farmers in a new 
country, is the want of fruit-trees. Even this practical and personal 
need too often fails to stimulate the farmer to immediate action toward 
the formation of an orchard. But it is not with reference to the culti- 
vation of fruit-trees that we now design to writ^ 

What kinds of forest-trees shall we attempt to cultivate is aquestioTi 
often asked, and toward the solution of which we propose to offer a few 
thoughts. In an open-prairie region there is an immediate and urgent 
want of trees fof shelter and wind-breaks. Both man and the domestic 
animals instinctively seek the grateful shade of trees during the intense 
11 A 
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heat of summer, and as instinctively seek tlieir shelter from the fierce 
winds of winter. The intelligent farmer also knows that it is a question 
of positive economy, as the "absence of suitable shelter must be repre- 
sented by an increased consumption of food and fuel. Often, too, he 
finds that without some suitable wind-breaks he is unable successfully 
to cultivate the best varieties of fruit-trees. He wishes to secure these 
advantages of shade and shelter at the earliest possible period, and 
hence he inquires for rapidly-growing trees for cultivation. The great 
cost of fencing on the prairie leads him to seek some suitable tree or 
shrub for the growth of hedges. It is true that many experiments in 
this direction have been attended with failure, but we should not be 
deterred from continuing our experiments until a suitable hedge-plant 
is found for every section of country. If the Osage-orange fails, let us 
try the honey-locust, or some of our native thorn-bushes, crab-apples, 
wild plums, viburnums, or other shrubs or trees, until we meet with 
success. 

The production of wood for fuel and mechanical uses is an object 
which, however desirable, has seemed so remote in prospect that it has 
beau almost universally neglected. But even this neglect is to a great 
extent based upon too general and vague views as to the slowness of 
tree-growth. 

There are several species of trees which, with proper cultivation, will 
acquire a circumference at the trunk of 8 to 10 inches in five years' 
growth, and a few acres of such trees would scfon furnish a constant sup- 
ply of desirable fuel to farmers who now have to haul, at great expense of 
time and labor, a distance of from five to ten miles. Most of the rap- 
idly-growing trees produce soft wood, which is not much esteemed for 
fuel, but, for summer use, when properly prepared, it must be equal, if 
not superior, to the corn-cobs which are extensively used for fuel in the 
Western States. Many western farmers have cultivated their prairie- 
lands for twenty year's, and hauled their fuel from a distance, when, 
during that time, Cottonwood trees of 2 feet diameter, white maple of 
18 inches, box-elder of 20 inches, and butternut of 18 inches, might 
have grown upon their lands with a little labor and care. 

The planting and cultivation of hard- wood trees, suitable for build- 
ing purposes and use in the mechanical arts, is one which has been almost 
wholly neglected in this country. It is a work which is too commonly re- 
garded as being wholly for the benefit of posterity, and we are slowto real- 
ize that we have any duties in that direction. But the necessity of enter- 
ing upon this work is apparent, for it is not difficult to contemplate the 
period when our natural forests shall have disappeared under the enor- 
mous demands which the progress of our country makes upon them. 
Sonie of the trees which, at the present time, seem most deserving of 
trial for the purposes named, we will briefly notice. 

Cottonwood. — In the Western States and Territories the name cotton- 
wood IS applied to the Po^ulus monilifera. Groves of this tree are com- 
mon on the streams which traverse the great plains and prairies. ]^ear 
the base of the Kocky Mountains, however, as in the Platte bottoms 
near Denver, two other species of poplar are associated with it in the 
groves, viz : the narrow-leaved cottonwood, [Populus aMgitsti/olia,) and 
the balsam poplar, {Fopulus halsamifera.) They are all large trees, of 
vigorous and rapid growth, and are readily propagated from cuttings. 
They arc particularly recommended for wind-breaks and vshelter for 
more tender and slow-growing trees. A belt of cottonwoods around a 
young orchard will undoubtedly save many trees from loss by frosts, 
and contribute to their thrift and productiveness. All the i3oplars are 
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dioecious aiul objectionable for planting in the immediate vicinity of 
dwellings on account of tlie abundant cottony doAvn of the seeds, which 
fills the air after their maturity. This inconvenience can be avoided, 
however, by propagating from cuttings of the male tree only. Mr. 
Sanruel Preston, of Mount Carroll, Illinois, writes -to the Department 
that for a wind-break he Avould substitute Lombardy poplar for cotton- 
wood, as being more easily raised from cuttings, bears closer setting, 
has a more sightly appearance, has no cottony down to fill the air, holds 
its foliage much longer, and, therefore, is a much better wind-break to 
an orchard. At the time of his writing, (October 14,) the cottonwoods 
were bare of leaves, while the Lombardies were full of foliage, and 
looked as fresh and green as in midsummer. 

The maples. — For ornamental culture, for usefulness of wood, and for 
vigor of growth, there are few trees so w^orthy of attention as the silver- 
leaved, or white, and the red, or swamp maple. In the Western States the 
red maple is comparatively rare. The white helps diversify the forest 
growth on the bottom-lands of most of the western rivers, and is largely 
planted as a shade-tree in the cities. A serious objection to its cultiva- 
tion is, that its long, slim branches are liable to be broken by storms of 
sleet and snow. This difficulty could be obviated by a judicious short- 
ening in of the branches. In some parts of the West it has suffered 
severely from the ravages of a borer, which x)enetrates the trunk. The 
red maple is more compact and somewhat less rapid in its growth, but 
is deserving of large planting. 

Hard ma^^le or sugar maple. — For beauty of form, for its close and 
dense foliage, for the value of its w^ood, and of its saccharine juice, no 
cultivator should neglect the sugar maple. In the w^hole family of 
maples, whether native or foreign, this species is without a peer. It is 
a little shy of transplanting, and for the first few years is of slow 
growth, but when it is established it is worth many times its cost. 
Several foreign species of maple are cultivated for ornament and shade 
in the eastern cities, but they present no advantage over our native ones. 

Box-elder, {Negtmdo aceroides.) — This tree rivals the cottonwood in 
rapidity of growth, and is deserving of particular attention, combining 
not only the qualities of rapid growth, of hardiness, of handsome foliage, 
and a good quality of wood, but having also great promise as a sugar- 
producing tree. Some investigations made in Illinois, with reference to 
its value for sugar, are reported to decide: 1st. That it produces more 
sap than the sugar maple of equal size, half a gallon per day being ob- 
tained from a small tree of 3J inches in diameter, and five years old. 
2d. That the sap is richer in sugar, the yield of dry sugar averaging 2.8 
per cent, of the weight of the sap. 3d. That the sugar produced is in 
general whiter than that from sugar maple treated in the same way. 
These facts should recommend this tree to the early attention of all tree- 
planters, especially in prairie regions. 

Ailanthiis. — The ailanthus appears to be one of the most promising 
trees for cultivation in the West. It thrives well even on hard and 
stony soils. It is a native of China, but has for many years been culti- 
vated in Europe and in this country. It approaches in botanical affin- 
ities nearer to the wafer- ash or hop-tree (Ptelea trifoliata) than to any 
other tree of this country. It produces flowers of two kinds, generally 
on different trees. The male flowers are produced in large panicles, and 
are of a greenish-yellow color, and very disagreeable odor, which circum- 
stance has made it quite unpopular as a shade-tree in cities. This, how- 
ever, would not be a serious objection to its cultivation as a forest-tree. 
The wood is hard and fine-grained, and well adapted to cabinet-woik. 
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It is also good for fuel. In France and Southern Europe it grows to a 
large size on chalky soils where few other trees would live. It has been 
largely planted on the plains or Southern Eussia, to fix the loose, blow- 
ing sands. North of latitude 40^ it will prob^^bly be too tender for 
I)rofitable culture. It is easily propagated, either from seeds, suckers, 
or root-cuttings. It was introduced into this country under the name of 
" tree of heaven," and is indeed a beautiful -tree when in full foliage. 

AsJu — We have five or six native species of ash, all of which are 
ornamental and useful trees, but two species, the white and the blue,- 
are especially valuable, and should be among the kinds planted by 
every cultivator. The timber of the ash is adapted to a great variety 
of uses, particularly in the manufacture of farming-tools. On account 
of the great demand for this timber for agricultural imi:)lements, for 
carriages, and furniture, it is becoming scarce, and its cultivation 
promises to be very remunerative at an early day. The white ash 
beconi'^R one of our largest forest-trees, attaining the height of 70 or 
80 feet, vvith sometimes a diameter of 3 feet at the base. The wood 
is^ white, and remarkable for its toughness and elasticity. For these 
qualities it is used for hoops, pitchfork and rake handles, and for 
wagon-shafts. Emerson relates that an ash-tree in Granville, Massa- 
chusetts, was rived into 3,000 rake-handles. It was 4J feet in diameter, 
and had a shaft of 70 feet without a limb. The white ash requires a 
deep, moist soil, for its greatest perfection^ Most prairie soils are well 
adapted to its growth. It bears transplanting well, and is remarkably 
exempt from the attacks of insects. The blue ash occurs in the bot- 
tom-lands of the Western States. It may be readily distinguished by 
the young shoots being square or sharply four-sided. The wood is said 
to be more durable even than that of the white ash, especially when 
exposed to the weather, as for fence-posts, stakes, and rail^. This spe- 
cies has a southern, and the white ash a northern range. The seed of 
either may be sown in the fall, thinly covered with earth, and lightly 
mulched with straw, or it may be sown in the spring, after being mixed 
with moist sand, and exposed for a few days to a warm sun. 

The walnuts.'-TThe black walnut is a timber of so much importance 
in cabinet-work, and is becoming so scarce by the constantly-increasing 
demand, thg^t no tree-cultivator should neglect to give it a place in his 
plantation. The tree begins to bear fruit at an early age, and the nuts, 
which resembile thpse of the English walnut, are much esjbeemed by most 
persons. 

The white walnut, or butternut, furnishes a wood of similar texture, 
light brown, fine-grained, and easily worked, but not so ornamental as 
the preceding. The walnuts do not transplant well, and, therefore, the 
nuts should be planted where the trees are to remain. From the 
seed they grow vigorously, especially the white walnut, whic]j almost 
equals the soft maple in thrift. 

The American c^esifnie^.— JThis is* one of the finest in appearance, and 
one of the most useful, both for the value of its timber, and for its valua- 
ble fruit, of our native trees. The difficulty of transplanting the young 
trees has hindered its cultivation. It is found chiefly in hilly and 
mountainous districts, and for successful cultivation should at least have 
a dry, well-drained subsoil. Mr. Preston, of Mount Carroll, Illinois, says : 

It lias been generaUy supposed that the chestnut could not he successfully raised 
upon our prairies. But my experience, and that of others, proves it to be a mistake. 
I have them seventeen years old, and bearing nuts, and some of the trees are 12iDchea 
in diameter. They grow faster than the butternut, which I also have of about the 
same age. I have never succeeded in transplanting the chestnut, while I have trans- 
planted the butternut, with a loss not to exceed 2 per cent. 
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The elms.—Of our elms, the white and the red are the most import- 
cint. For an ornamental tree for parks, lawns, and streets, they have a 
national reputation. They are hardy, grow with tolerable rapidity, and 
arc readily transplanted at almost any age. The wood of the white elm 
is rather inferior in quality 5 that of the red is stronger and more dur- 
able, and is much used for -the manufacture of w^igon-hubs, carriage- 
wheels, &c. 

The ivMte tvillow. — Notwithstanding the prejudice which exists 
against this tree, on account of the extravagant representations made 
of it a few years ago, as a hedge-plant, it deserves attention from its 
rapid growth, as well adapted for wind-breaks and screens. It may be 
planted in low grounds which are unsuited for most trees, and will thrive 
best in such situations. Its light and graceful foliage affords an excel- 
lent contrast with most other deciduous trees, and in places where fuel 
IS scarce, it is deserving of cultivation for an early and abiindgint pro- 
duction of wood. 

Evergreens. — By evergreens is commonly understood the family of 
coniferous trees, because in northern' latitudes these are the only trees 
which retain their foliage throughout the year. The deciduous trees 
give us shade and shelter during the summer ; but in our prairie regions, 
during the coldest half of the year, they are leafless and afford only 
partial protection from the fierce blasts of winter. This consideration 
alone should recommend the cultivation of evergreens to every dweller 
upon prairie soil, for not only is the comfort of man and beast concerned, 
but also practical econohiy, as it is well known that the abstraction of 
animal heat by cold winds must be counterbalanced by an increased 
supply of food. But the fact that these coniferous trees furnish our 
most valuable building-material, that our native supply of them is 
rapidly diminishing, and the madiet value advancing, affords strong 
and urgent argument for the attention of tree-growers. 

Fines, — ^The White, Austrian, and Scotch pines are considered the 
best for general cultivation. Mr. Bryant says of the white pine : " No 
one of our native forest-trees is more generally useful, and no one better 
merits careful preservation and extensive culture. As an ornamental 
tree, it is surpassed by few, if any, of the genus. Its foliage is soft, its 
hue agreeable, and the whole appearance of the tree graceful.'' 

The Scotch pine is one of the most rapidly growing species, and suc- 
ceeds in very variable soils, being perfectly hardy, even in the most 
northern parts of the country. It bears transplanting wiHi more facility, 
perhaps, than any other species. Its thick, dense foliage adapts it well 
for screens or belts for the protection of orchards. On account of its 
rapid growth, its valuable wood, its hardiness, and its adaptability to 
different soils, it is strongly recommended for cultivation. The Austrian 
pine has much resemblance to the Scotch, having longer leaves, of a 
darker color. It grows vigorously, and from its stiffness and strength 
resists the most violent winds, and does not suffer under the heavy ac- 
cumulations of sleet and ice, which sometimes greatly injure more slender 
species. It has been extensively planted for ornamental purposes, and 
although rigid and ungraceful in habit, its dense and da»rk foliage in 
winter renders it very pleasant to look upon. 

Spruce or fir, — ^The white and black spruces, the Norway spruce, and 
the hemlock or hemlock-spruce, are the most important species of this 
genus, Abies. The Norway spruce in particular has been highly recom- 
mended by several western horticultural societies as the most suitable 
tree for belts for the protection of orchards. It is perfectly hardy, bears 
transplanting, is vigorous in growth, and adapted to all common soils. 
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The white and the black spruces are among the most valuable orna- 
mental evergreens, and their presence in the vicinity of the farm-house 
or dwelling is at once an evidence of taste, and adds materially, not only 
to the market-value of a place, but presents agreeable objects for the 
eye, and relieves the dreariness of the winter landscape. 

Among ornamental evergreens, perhaps none is more deserving of a 
X)lace than the hemlocli:. Its delicate light-green and silvery foliage, 
and slender, drooping, graceful branches, form a pleasing contrast with 
the stiffer and more rigid innes and spruces. Perhaps, on account of 
its commonness in the Northern and Eastern States, it has been neglected 
as an ornamental tree. Mr. Meehan says of it that it would be no ex- 
aggeration to pronounce it the most beautiful evergreen in cultivation. 
It has been recommended as a screen or ornamental hedge, but for this 
purpose there is probably no evergreen equal to the arbor- vitae. This 
bears close planting, may be pruned into any desired shape, and forms 
a dense, compact wall of the deepest green. The Siberian and Chinese 
arbor-vitas are considerably cultivated, and may, perhaps, suit some 
localities better than the American. 

The larcJt,^The larch, although not an evergreen, is a coniferous 
tree, possessing the same general characters of structure and fructifica- 
tion as those we have mentioned. The American and the European are 
the two species which are known in cultivation. The European larch 
has of late years been very highly, perhaps extravagantly, recom- 
mended for general cultivation as a timber- tree on the western prairies. 
It has, Indeed, many valuable qualities, being a' very rapid grower, pos- 
sessing a pleasing symmetry of form, and furnishing a wood of great 
value and adapted to a great variety of uses. Extensive plantations of 
it have been formed in Scotland, which have proved highly successful. 
The plantations of the Duke of Athol, in that country, are everywhere 
famous, and have stimulated to extensive^planting of "this tree in other 
countries. It has been here tried sufficiently to prove its value as a 
rapid, vigorous grower, hardy and beautiful, but the w^ood grown here 
has not been sufficiently tested to fully decide on its merits. Ee- 
cently, Professor Matthews, of the Iowa Agricultural College, has 
thrown out some doubts about the durability of the wood grown 
upon the western prairies. . It seems highly probable that the quality 
of the timber is affected more or less by soil and climate. Loudon 
says that " a certain elevation of surface, coolness of climate, and 
inferiority of soil, are absolutely necessary to produce the timber in 
perfection.'^ On broken hills, bluffs, and slopes it can probably be 
grown with great profit. The* American larch very closely resembles 
the European, having smaller cones and shorter and paler leaves. Its 
natural situation is in cold swamps in the northern portions of the 
United States, where it is known as tamaracli or hackmatack, but it 
seems to succeed well on high and dry soils. ^ Many contradictory state- 
ments have been made as to the value of thie timber, some considering 
it even superior to the European species, others accounting it of little 
value. Mr. Lapham, of Wisconsin, says : ^' Those who desire to make 
plantations of the larcli should take into consideration the character of 
the land to be planted ; if it be wet, then the American larch should be 
chosen. It is a tall, slender grower, with coarse-grained, durable, and 
valuable wood, wherever light, straight timber, such as hoop-poles, is 
required." 

The variety of our forest-trees is very great, and undoubtedly there 
are many other kinds which are equally entitled to cultivation with 
those we have named. Forest-culture is yet in its infancy here, and we 
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should go on experimentiug and observing until we learn what are the 
most i)rofitable and useful kinds. 

THE JUTE-PLANT, ( COROHORUS^ 
Platk 2. 

Fig. 1. Corchorus oapsulariS; tho jiite-plaut. 
2. The matured pod. 
o. The expanded flower. 
4. Corchorus olitorius, or Jew's maUow. 

Perhaps no vegetable product has been more rapidly introduced into 
general cultivation and has acquired greater importance during the past 
thirty years than the jute-plant. 

An article in the monthly report of the Department for November 
and December gives some very interesting items of its successful cul- 
tivation in many of the Southern States, from seed distributed by the 
Department, and as its culture seems likely to be still more extended, 
some information as to the natwe and qualities of the plant will no 
doubt be acceptable. 

The material for the account which we here present has been mostly 
obtained from "Science Gossip." 

Jute is a fiber obtained from the inner bark of two species of plants 
belonging to the natural order Tiliacecc, an order which is represented 
in our country by the linden or bass tree. It is from the European linn 
that the material well known to horticulturists as "bast matting" is 
obtained. The two common jute-plants are Corchorus ca])sularis and 
CorcJiorus olitorius, the former being generally considered the more val- 
uable. The plants are annuals, growing from 4 to 12 feet high, accord- 
ing to the quality of the soil and the location, the stems at the base 
becoming an inch or more in diameter. The leaves are alternate, lance- 
olate in outline, toothed on the margin, with the lower pair of teeth 
prolonged into a slender thread. The flowers are small, half to three- 
quarters of an inch in diameter, yellow in color, having five petals and 
a large number of small stamens. 

The fruit consists of a capsule, Avhich in C. capsidaris is nearly round, 
and in C. olitorius cylindrical and narrow. These capsules contain 
many small seeds. It is sown at different periods, according to the cli- 
mate and variety, usually in April or Maj^, and it flowers in July or 
August, when it is ready to be cut for the fiber. In Louisiana two crops 
have been obtained in one season. If cut at the first commencement of 
blossoming, the plants are more easily cut, and furnish a finer fiber than 
if left to mature. It is said that in India the stems or stalks of the jute 
are of almost equal value with the fibrous portion. They are beautiful 
white and straight stems, of a light, brittle wood, somewhat like willow 
Switches, and have a multitude of uses among the natives, such as for 
the manufacture of gunpowder and fireworks, for the making of fences 
and inclosures, for pea-brush, and for the construction of those acres of 
basket-work which the traveler remarks near every native village. 
The thick and coarse butts of the older plants are cut off for about 9 
inches. These butts are sold to paper-makers, and vv^rought up into 
coarse, thick fabrics. 

The jute fiber, as prepared for the market, has much resemblance to 
that of hemp, but is softer and more glossy, and, under the microscope, 
more transparent and slender, and apparently with thinner cell- walls. 

The principal employment of jute in India is for the manufacture of 
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gunDy-bags. These are the common, coarse bags iu which Indian pro- 
tluce sent to market. They are also extensively used in the ship- 
ment of agricultural products in this country. The manufacture of 
these bags is an industry which pervades all classes in Lower Bengal, 
and penetrates into every household. Men, women, and children lind 
occupation therein. Boatmen in their spare moments, husbandmen, and 
domestic servants, everybody, in fact, pass their leisure moments, dis- 
taff in hand, spinning gunny-twist. All the finer and long-stapled jute 
is reserved for the export trade, while the short staple serves for the 
local manufacture of gunny-bags. The export of jute from India has 
rapidly increased during the past twenty years, and now reaches nearly 
3,000,000 bales. 

WHAT IS CUNDURAKGO ? 
Plate L Cundurango (Schuleriia.) 

Fig. 1. A portion of the plant, nearly natural size.- 
Fig. 2. A flower, -with two of the sepals reflexed. 

Fig. 3. A vertical section of the tube of the corplla magnified about five diameters. 
Fig. 4. A 'transverse section of the corolla, showing the gynostegium from above. 
Fig. 5. A section of the ovanes. 
Fig. 6. The pollen masses. 

There have been in cultivation in the green-house of the Department 
for some two years several cundurango plants, raised from seed, and 
procured through the United States consul from South America, from 
whence comes the supply of that article which has recently been intro- 
duced and recommended as a remedy for cancer and various other dis- 
eases. We do not propose to discuss the medical properties of this 
plant, but simply to contribute something toward the solution of the 
often-asked question, What is cundurango 'J 

The plants raised in the green-house under that name evidently be- 
longed to two or three distinct genera, the larger portion, however, being 
of one kind. This latter proved to be a twining plant, and two pots were 
placed near a post where they were at liberty to indulge their twining 
habit. They grew vigorously the past summer, twined around a Ban- 
hinia^ ascended to a height of 10 or 12 feet, and eventually came into 
flower, but perfected no seed. 

The structure of the flowers at once showed it to belong to the natural 
order Asclepiadacece. Its twining habit, opposite leaves, and axillary 
umbellate flowers, at first sight suggest a Oonolohtis, but the intimate 
structure of the flower does not correspond to that genus. A careful 
examination was made of such botanical works as could be procured, 
including the extended account of Asclepiadacew iu De Candolle's Pro- 
dromus, but without much satisfaction. The accompanying cut was 
prepared by Professor W. H. Seaman, of the Department. The plant 
may be briefly described as follows : Leaves 4 to 5 inches long, 2 to 3 
inches broad, entire, oblong, with a heart-shaped base, or sometimes 
cordate-obovate, with a slender point, covered on the veins and peti- 
oles with long, soft, reddish hairs; petioles one inch or more long. 
Flowers in a simple umbel ; general peduncle about equaling the peti- 
oles, recurved ; umbel about ten-flowered, with numerous filiform bract's, 
which are glandular, hairy, and longer than the pedicels ; pedicels J to 
^ inch long ; sepals 5, lanceolate, awl-pointed, longer than the tube of 
the corolla; corolla thickish, green, somewhat urn-form, with a globu- 
lar base, a little constricted at the throat, surmounted with five ovate, 
spreading, slightly-reflexed lobes. Within the tube of the corolla are five 
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flesliy bodies or scales, attached to the tube and alternate with its lobes, 
constituting what is called the corona. These seem to be extensions or 
reflexions of the filaments, which are united to the central style, and 
which, thus united, compose the peculiar column distinguishing the 
plants of this order. Mr. Sereno Watson, of Cambridge, was also able 
to distinguish a second row of scales attached near the base of the 
first, and forming thus a double corona. The older parts of the stem 
are covered with a peculiar corky epidermis, deeply furrowed by irreg- 
ular cracks and fissures. It is to be expected that the remaining cun- 
durango plants will mature the coming season, so that their botanical 
relationships may be ascertiained. 

CULTIVATION OF THE CINCHONA. 

The great medicinal importance of the .cinchona-barks, their high 
price, and the prospective exhaustion of the natural supply, have led 
during the past ten or twelve years to attempts in many places to cul- 
tivate the cinchona tree. The principal of these attempts, in point of 
magnitude,' are those of BritishJEndia, Ceylon, and Java, but attempts 
have also been made with more or less success in Jamaica, Guadaloupe, 
in Martinique, in Algeria, at Eio Janeiro, Saint Helena, at Melbourne, 
in Australia, and in the Caucasus. 

The earliest experiments in this direction were made by the Dutch, 
in Java, who commenced a plantation in 1854, but from various causes 
their attempts were at first unsuccessful. The principal difficulties were 
the selection and cultivation of varieties which were poor in the amount 
of quinine* they naturally afforded, and errors in cultivation with respect 
to soil, elevation, and temperature. These errors have of late years 
been corrected, and an account of the state of the cultivation of the 
cinchona in Java, in 1868, shows the following number of trees of dif- 
ferent varieties then in cultivation^: Of Cinchona calisaya^ 509,582 ; Cin- 
cliona succirubra^ 27,578 5 Gincliona (^ndandnea^ 28,874 ; Cincliona laneifo- 
Zia, 573 ; Cinchona micrantlia, 386. 

British Ea^t Indian eargeriments. — ^In 1859-^60 the British government 
commenced their experiments in the culture of the cinchona-plants in 
the East Indies. These experiments were intrusted to skillful scientific 
gentlemen, and every known means employed to give them a fair and 
judicious trial. The result of these experiments has been highly satis- 
factory. The propagation of the trees has been greatly extended, so 
that the number now in plantations exceeds a million. 

The first and principal plantation was that of Octacamund, in the 
Neilgherry Mountains, which are in about latitude VS> north and longi- 
tude 770 east of Greenwich. 

These mountains rise 4,000 to 5,000 feet from an undulating plain, 
which is 2,000 to 3,000 feet above the sea-level. The amount of rain- 
fall during the year is about 70 inches. We have no information at 
hand of the range of temperature during the year. 

The second plantation is that of Darjhieling, in the Sikhim district, 
at the base of the Himalaya Mountains, in latitude 27^ north, and at 
elevations varying from 1,800 to 4,000 feet above the sea. 

Next in importance are the plantations in Ceylon, at an elevation of 
6,000 feet above the sea, with a moist climate, and an annual tempera- 
ture of about 590, presenting in these respects great correspondence to 
the natural location of the cinchona trees in South America. 

The result of these different trials in India has been quite satisfactory, 
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and for several years past a small amount of bark from the cultivated 
ti i?es has been sold in the London market at remunerative prices. 

A recent English publication, called the Quinology of the Bast India 
Phmtatious, by John Eliot Howard,'' give much information regarding 
the different medicinal alkaloids contained in different varieties of the 
bark, and tlie effect of location, climate, and cultivation upon those 
products, and although certain general statements are made respecting 
altitude and temperature, yet no such detailed account of these points 
is given as to render the statements perfectly satisfactory to readers in 
this country who are anxiously looking for Information bearing on the 
question of the cinchona cultivation in the United States. 

The work enters learnedly and fully into the chemical analysis of the 
different parts of the cinchona tree, as the root, the wood, the sap, the 
leaves, and the bark, and seems satisfactorily to determine the origin 
and production of the quinine elements. We have availed ourselves of 
such information in the work mentioned as we have thought might be 
of general interest. 

Elevation above the sea-level. — "Eecent observations on this 
point,'' says Mr. Howard, '^may save the apparently useless attempt to 
cultivate these plants at a level below 4,000 feet above the ocean. Bark 
of OincJiona sttccirubra, grown in the Wynaad at an elevation probably 
not exceeding 2,400 feet, was thinner than that of Neilgherry growth, 
and gave but 0.5 per cent, of sulphate of quinine, and 2.9. per cent, of 
cinchonidine, showing that quinine is formed in much less quantities at 
low elevations.'^ 

We will here remark that the cinchona barks contain several alka- 
loids, having very different medicinal values. The principal of these 
alkaloids are quinine, cinchonidine, and cinchonine. They form a 
chemical series differing principally in the proportion of oxygen which 
they contain, and while the sum total of these products may not diflfer 
greatly in barks grown at different elevations, yet their relative quantity 
may vary greatly, and that fact is a mattet of great im^portance in 
a medicinal point of view. It appears from the result of trials that, 
for medicinal purposes, the quinine and cinchonidine are of nearly 
equal value, while the other alkaloids are comparatively of little worth. 
Of course, therefore, that condition of elevation and mean temperature 
which results in the production of the greatest proportion of quinine 
and cinchonidine will be an important consideration in the culture of 
the cinchona trees; practically, indeed, the question of profitable cultur^e 
hinges upon the amount of crystalUzable quinine which can be obtained 
from a given quality of bark. It is found also that the amount of the 
valuable alkaloids is affected by the amount of sunshine and shade 
afforded the trees. The bark countries of the Andes are situated in a 
region of perpetual trade-windfe, which bring abundant rains and fogs 
during the greater part of the year to interrupt the sunshine. But the 
climate of the mountain-ranges of Southern India differs from that of 
the bark region of South America in having six months of unclouded 
sunshine, when the singular dryness of the atmosphere r^^bs the rays of 
none of their heating power. It appears that in India the elevation of 
G,000 to 7,000 feet is most favorable to the production of quinine in the 
Cinchona succiruhra, and that above 7,000 feet the product diminishes. 
Cinchona succiruhra^ Peruviam^ and micrantha thrive at elevations rang- 
ing from 4,000 to 6,000 feet, while O. officinalis^ Bonplandiana, and cres- 
pilla continue to grow more vigorously on the Doolabetta x>lantations at 
elevations varying from 7,000 to 8,500 feet. The crown barks are 
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adapted to the Ijiglier elevation and tlie red barks to a lower. This 
corresponds to what we know of their growth in their native localities. 

Mr. Howard says, My own belief is, that success, though not to the 
fullest possible extent, has been assured by the steps already taken in 
the acclimatization of the Cincliona in India ; but it w ill not be well to 
overlook the fact that in Java, some disappointment has been felt, and 
it is only by avoiding errors in the choice of species, and by carefully 
selecting the best situations and modes of culture, that individual plant- 
ers in other parts of the world will see their efforts crowned with re- 
munerative results.'^ 

With respect to the cultivation of the cinchonas w ithin the limits of 
the United States, considerable diversity of opinion has been expressed. 
The great variations of temperature, to which our climate is subject, 
seem to offer the strongest objection. The occurrence of frost is inju- 
rious, if not fatal, to the cinchona, and this fact excludes the greater 
portion of our country from any probability of its successful cultivation. 
It hns been thought that some portions of Texas and California will furn- 
ish the climatic conditions requisite for the growth of this trainable tree> 

Thermometric observations, continued for many years at San Diego, 
in California, show a me^n temperature through the year of about 62^, 
while the lowest temperature reached during the year is about 33°. The 
mean temperature of spring is about 60^ 5 of summer, 68^; of autumn, 
G30 5 and of winter, 54°. Only a series of carefully-conducted experi- 
ments, with reference to this matter, can fully determine the capabili- 
ties of our climate for the cultivation of these trees. 

EFFECT OF CHANGE OF CLIMATE UPON THE BARK-PRODUCTS IN INDIA. 

Mr. Howard says it was at first a somewhat doubtful and anxious in- 
quiry whether the product in alkaloids might not be deteriorated or 
altered by the change of climate to which the plants were subjected. In 
order to determine this point, a chemical analysis was made — first, of 
original bark from the mountains of Peru, of which ripened seeds were 
also obtained. This analysis resulted as follows : 



Oxalate of quinine - 1.87 

Cinchonidine 1.20 

Cinchonine 04 

Total 3. 11 

Plants grown in England, under glass, from seeds of the preceding, 
gave as follows : 

Sulphate of quinine 1 1.36 

Cinchonidine 57 

Cinchonine, merelj^ a trace. 

Total : 1.93 



The plant from which this analysis was made was afterward sent to 
India. It was about G feet high^ and although suffering in the first in- 
stance from its change of location, was so entirely restored that it yielded 
•many thousand young i)lants. 

Alter becoming fully acclimated, the bark of this tree was subse- 
quently sent to England for analysis, and showed n considerable increase 
of the quinine products. 

Another analysis was made of bark, the product of trees descended 
from the last, and grown wliolly in India^ with the following result: 
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Sulphate of quinine 1.75 

Sulijhate of cinchonidine , , . 1. 50 

Cinchonine * ^ 08 

Total 3.33 

It thus appears that in the third generation the plants had acquired 
such an acclimatization that tho quinine product was almost exactly 
equal to that of the first generation grown in its native habitat, on the 
mountains jOf Peru. Subsequent experiments in cultivation seem to 
show that not only can the same amount of alkaloids be obtained from 
trees of Indian growth, but that in some species, at least, a decided in- 
crease can be procured, especially through the system of mossing the 
bark. 

Mossing the larJc. — This is one of the most important discoveries 
with regard to cinchona culture. Mr. Mclvor tells us that his idea of 
artificially applying moss to the bark of our cinchona plants originated 
from the fact that the best cinchona bark of commer.ce is invariably over- 
grown with .moss. Hence the supposition that moss preserved the 
alkaloids from oxidation or deterioration, which they apparently undergo 
when the bark is long exposed to the full action of light. Mr. Mclvor's 
plan is thus described : In removing the strip (Jf bark, two parallel cuts 
should be made down the stem at the distance apart of the intended 
width of the strip of bark; the bark is then raised from the sides of the 
cut and drawn off, beginning from the bottom, care being taken not to 
press or injure the sappy matter (cambium) left upon the trunk of the 
tree. This cambium, or sappy matter, immediately granulates on the 
removal of the bark, and, being covered, forms a new bark, which main- 
tains the circulation undisturbed. In this way successive crops of bark 
are obtained from the same trees, and thus is avoided that wholesale 
destruction of trees which takes place in the native habitat of the cin- 
chonas, by the practice of felling the trees to obtain the bark. 

Renewal of the harlc, — It will be a matter of surprise to some that a 
tree may be stripped of its bark on the main trunk without the entire 
ruin of the tree. But it is known that this work may be performed 
under certain circumstances with impunity. It must be performed when 
the bark is readily separable on account of the descent of the juices, 
of which the new cambium layer is made. And the denuded body of 
the tree must be kept moist, shielded from exposure to the sun, and 
from heavy rains, which would injure or destroy the vital changes to be 
effected in the new deposit. With these precautions, it has been claimed 
that even fruit-trees may be stripped of their bark with safety. 

Source of the renewed baric, — This important physiological question is 
discussed at length by Mr. Howard. Our ideas on this subject are gen- 
erally formed from the results which usually follow when incisions with 
an axe ar^ made into the body of a tree. Here the wound is closed up 
generally by the gradual extension of new material from the upper sur- 
face of the cut. But in these cases there is usually more or less removal 
of the wood with the bark, and the surface being left exposed to the 
sunlight, is quickly dried up and rendered incapable of vital action. 
Many years ago the attention of the French vegetable physiologists was 
directed to this subject. In 1852, M. Trecul submitted to the Academy 
of Sciences the trunk of a black-gum tree, {Nyssa^) brought from Loui- 
siana, where it had been protected by the shade of a damp, marshy 
forest from the direct action of the sun. It had been deprived of its 
bark for the space of sixteen or seventeen inches all around the stem, 
and nevertheless not only continued to grow, but bore leaves and fruit. 
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Fresh layers had begun to form, not only in connection with the bark 
both above and below the decorticated portion, but also on the surface 
of the denuded wood. Messrs. Duhamel, Meyen, and others have as- 
serted that when a portion of the wood of the trunk is laid bare, and 
the decorticated x)ortion is preserved from desiccation and from atmos- 
pheric influences, there are seen exuding from the surface of the wood 
gelatinous protuberances, mamelonsj as they were named by Duhamel, 
or gelatinous drops j as they were called by Meyen. These productions, 
after they have become multiplied in number, and extended nearer to each 
other, at length become hardened and organized as fresh bark. Duha- 
mel looked upon this as an organizable liquid. Meyen noticed that 
this exudation, from the first moment when it showed itself at the ex- 
tremity of the medullary rays, was composed of a very delicate cellular 
tissue, the cells of which contained a gummy mucilage; but M. Trecul 
first clearly showed that these new productions are from the beginning 
composed of cells, and that these cells, which have a gelatinous appear- 
ance, are produced by those of the generative layer ^ which remain^ on 
the surface after the bark has been removed. 

Function of the medullary rays, — What is the function of the medullary 
rays has long been an agitated question, and is one which may receive 
some elucidation from the facts and observations here stated. It is 
well known that these rays are but extensions of the cellrdar tissue of 
which the pith is composed, and that they are compressed into thin 
plates by the intrusion of masses of woody fiber. The heart-wood of an 
old tree becomes filled with earthy deposits, ceases to take part in 
the circulation, and may perish, as it frequently does in trees 
with a rotten heart, without impairing the general vitality of 
the tree, the circulation being carried on through the new outer 
layers. These medullary rays are extended laterally by cell-multi- 
plication into every new layer of wood. Is it not probable that they 
retain their yitality only at or near the surface, and that their mul- 
tiplication at that point creates a net-work of cellular tissue into and 
through which the descending i^roducts of vegetation are diffused? 
What is the law which presides over the organization of different 
tissues is as inexplicable in the vegetable as in the animal system. The 
medullary rays are identical in nature with the growing point of buds, 
and their function seems to be the same, viz, the multiplication of cells 
for the formation of cellular tissue, which is the groundwork of all veg- 
etable growth. In the case of the denuded wood, exposed to the action 
of the air and the sun, the medullary rays are dried up and destroyed ; 
but if they are kept moist, and shielded from the sun, they rapidly en- 
gage in their special wqrk, and reparation or renewal of the bark is 
eff'ected, and the formatio;i of other tissues follows as a natural con- 
sequence. 

The camhium. — " If we examine the stem of a tree in winter or during 
the period of complete rest, we find between the last-formed layer of 
wood and the bark a layer of cellular tissue. At the first return of 
spring the nourishing sap flows into this generative layer, and swells 
up its component parts. This zone is composed of tolerably regular 
cellular tissue. Insensibly, by the progress of vegetation, a large num- 
ber of these cells become longer, their cell- walls thicken, and soon pre- 
sent all the characters of fibrous tissue. Coincidently with this trans- 
formation a certain number of cells dispersed in the midst of the others 
incfease in diameter and length, their cell-walls present transparent 
punctures, and they become converted into radiated or i3unctated ves- 
sels. These vessels aaid tubes form bundles separated by a cellular 
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tissue wliich keeps its primitive form, and after some time all tlie iu- 
terior ol: tlui generative zone (eambium) becomes organized into a new 
woody layer, Avhicli adheres to and forms part of tlie previously formed 
wood. At the same time, in that portion of the generative layer which 
is in contact with the bark, a certain number of cells undergo similar 
transformations, assimilatiug them to, and preparing them to form^ a 
new portion of barli." 

Source of the alkaloids in the renewed harlc. — Mr. IJoward i)rosecuted 
an extended series of experiments to ascertain the source of the 
alkaloids formed in the bark. In summing up he says : We have 
thus far traced the deposits of tlie ascending sap in its course from 
the roots, through the wood, to the leaves, and we do not find any 
reason to look upon either the wood of the roots, or of the stem, or of 
the more succulent and recently-formed portions of the ligneous struc- 
ture as the seat of the formation of the alkaloids. In all these parts 
the proportion of alkaloid is insignificant when compared with that of 
the bark. In the outside portion of the stem- wood we find rather less 
alkaloid and rather more kinoric acid than in the center-w^ood, and 
there is a smaller amount of resin, but a perhaps greater proportion of 
wax associated with the alkaloids ; they exist in both in a somewhat 
greater degree of purity than in the root. When we come to the leaves 
we find almost the same proportion of alkaloid as in the wood, but this 
amount not increased, as would surely be the case if the leaves were 
the seat of its formatiou. In tracing the course of the nourishing or 
descending sap we find the alkaloids increasing greatly, not less than 
ten or twenty fold, often much more in their relative amount in the 
liber, as compared with the parts we have passed under review ^ and 
what is also very important, they are in a state of much greater purity, 
as if freshly formed. In the cellular envelope there is again a consid- 
erable increase, to the extent of 100 or 150 per cent, on the contents of 
the liber, and the alkaloids, or at least quinine and cinchonidine appear 
to be especially stored up in this cellular envelope, but this in connec- 
tion with various substances difficult to separate from them. In the 
mossed Mrlcs the alkaloids seem to exist in the cellular envelope in a 
state of greater purity. The review of the whole seems to point to the 
harlc as the seat of the formation of the alkaloids." 

Modus operandi, — The mode of operation by which the alkaloids are 
developed in the bark was made the subject of many experiments and 
of very close observation by Mr. Howard, but it is acknowledged to 
be one of those vital actions which neither the microscope nor the 
laboratory has yet been able to expose. There seems to be some unex- 
plained relation between the laticiferous ducts of the liber and the 
development of the alkaloids, a large development of these ducts being 
always associated with a poverty of the alkaloids ; and, in proportion 
as the alkaloids become more abundantly developed, the iaticiferous 
ducts disappear or become much. restricted in their size and relative 
importance. 

Conclusions, — The following are some of the conclusions to which, in 
summing up his experiments, Mr. Howard arrives : 

First. The permanence of the characteristics of species, as far as 
ascertained by the present investigation. After all the changes and 
the varied treatment of the cinchona succirubra, it appears to remain 
exactly the same in all material points as in South America. 

Second. The cultivation of the chinchona in India promises complete 
success, but to insure this, great attention must be paid to the choice 
of species. 
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Third. That Mr. Mclvor's plan of mossing the bark is an important 
cliscovery in the direction of intelligent culture. 

Fourth. That the place of deposit of the alkaloids is iu the cellular 
tissue of the bark, beginning from the cambium outward. 

Fifth. That the sources whence the materials are drawn for this elab- 
oration are at once the nourishing sap descending in its usual course, 
and a lateral conveyance through the medullary rays of part of the deposit 
of the mother substance in the wood. 

Sixth. That the chloroj^hyllion respiration does not favor, but that the 
general respiration does favor, the production of alkaloids. 

Seventh. That the laticiferous ducts dwindle and disappear coinci- 
dentally with the formation of alkaloids. 

TH^-BLACK KNOT OF PI^UM AJ^D OSEKJBY TRiVES. 

The following extracts are from a paper by Professor C. H. Peck, of 
Albany, Kew York. The importance of the subject, and the clear and 
thorough investigation which Professor Peck has given it,are sufficient 
argument for its introduction : 

Attention has been given for some time past, by one of your committee, to the investi- 
gation of the cause and nature of the so-caUed hlack-lcnotj that terrible pest of the plum- 
trees and cherry-trees of our country. Various and conflicting opinions have been 
entertained respecting its character, but aU agree in pronouncing it a very injurious 
and even fatal visitant to the trees it affects, and all who have proposed any remedy, 
so far as we are aware, have recommended the most thorough use of the knife. 

It is a noticeable fact that most of the authors who have written upon this subject, 
wrote as entomologists, not as botanists, and any errors they may have faUen into 
should, therefore, be looked upon with leniency. One author even apologizes to the 
botanists for " stealing their thunder," as he expresses it, pleading as his excuse that 
he had at first mistaken the black-knot for an insect gall. We think the botanists 
scarcely deserve an apology, since they have so persistently neglected to investigate 
a matter of so much importance. 

What is black-knot ? To this question Dr. Fitch, entomologist of the Now York 
State Agricultural Society, answers : " It is a large, irregular, black, wart-like excres- 
cence which grows upon the limbs of plum and cherry trees, causing the death of all 
the branch above it, and extending down the limb farther and farther every year tiU 
the whole branch is destroyed, other limbs at the same time becoming affected in the 
same manner, and also the limbs of other tfees in the vicinity. If it is neglected it in 
a few years kills the tree." 

The late lamented B. D. Walsh, entomologist of the State of Illinois, thus defines it : 
"It is a black, puffy, irregular swelling on the twigs and smaUer limbs of plum and 
cherry trees, and, in one instance that cam& under my observation, of peach-trees, 
making its first appearance in the latitude of New York early in June, and attaining 
its full growth by the end of July. Usually a tree that is attacked in this ^nanner is 
affected worse and worse every year until it is finally killed, and, where one tree of a 
group is affected, the malady usually spreads to them all in process of time." 

According to our observations the death of the branch above the excrescence is not 
always produced by the first attack. In such cases the malady extends upward as 
well as downward. The time of the first appearance of the excrescence is in late au- 
tumn, although the external development of the fungus is not manifest ui^til the fol- 
lowing May. We have never found it on peach-trees. 

Let us now see what is written concerning the origin of black-knot. Schweinitz, the 
botanist, who wrote the origiual description of Sphasria morhosa, the fungus that de- 
velops itaejlf on the excrescence, seems to have been in some doubt concerning the origin 
of the tumor. In his description be uses these words : " Maec massa num sit effectus 
ictuum Cynvpis nescimuSy videmus tamm Mc illicexeaum foramen, forie e 2)rofundo progessw.'^ 
At a later day, in writing upon this same subject in his Synopsis of North American 
Fungi, he says : Pauds annis postj fere omnes desiructi sunt, comUnato furore hyjus fungi 
et CynipisP And again he says : " Et in Ids omnibus Cynipis fungusque incepimit scevire." 
Thus/ he constantly associates the insecte which he caUs cynips with the fungus, 
wi thout definitely assigning the honor or dishonor of the mischief to either. We find 
the foUowing in Harrises Treatise on Injuriotts Insects : *^ The plum, stiU more than the 
cherry-tree, is subject to a disease of the smaU limbs that shows itself m the form of 
large irregular warts, of a black color. Professor Peck referred this disease, as well as 
that of the cherry-tree, to the agency of insects. Doctor Burnet rejected the idea of the 
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insect-origin of this disease, which he considered as a kind of fnngus. * * * 
But whether caused by vitiated sap, as Doctor Burnet supposed, or by the irritating 
punctures of insects, which is the prevailing opinion, they Ibrm an appropriate bed for 
the growth of numerous little jiarasitical plants of fungi." 

Doctor Fitch claims to have made a carefnl investigation of this subject, and as his 
observations arc quite accurate we quote again from his address : There has been 
much speculation as to the cause and true nature of these excrescences. * * 
Most persons suppose them to be of insect origin. The larvae of the curculio are almost 
always found in them, and these larvae consume nearly all the spongy matter of the 
warts, but do not touch the little fungus growing on their surface, which remains, 
forming a kind of shell after the whole inside is devoured. But as these excrescences 
are sometimes found wholly free from curculio larvas and all other worms, it is obvious 
they are not the cause of their growth. ^ * Suffice it to say that now, 
having carefully examined these excrescences from their commencement onward through 
their subsequent growth, I am prepared to say, with the fullest confidence, that the 
microscope shows nothing whatever about them, externally or internally, indicating 
that an insect has anything to do with causing them.'' Then, after giving his views as 
to what constitutes a fungus, he says : We arrive at the conclusion that these excres- 
cences are not of insect origin, and are not a vegetable fungus, but are i^roperly a 
disease of these trees, in many respects analogous to the cancer in the human body." 

Mr. Walsh, whose definition of black-knot we have already quoted, agrees with Dr. 
Fitch in concluding that the excrescences are not of insect origin. He also claims to 
have carefully watched the black-knot through all its stages from its earliest com- 
mencement to its complete maturity. He affirms that he bred from the galls five 
distinct species of insects beside the curculio, but that not one of these could be con- 
sidered a true gall-maker. He therefore very justly concludes that the excrescences 
are not of insect origin, but of fungoid origin ; and this conclusion, we may add, is 
entirely in accordance with our own view of this subject. Our reasons for adoptir^g 
this view are briefly these : 

1st. The excrescence itself is similar in structure to other excrescences which are 
known to be of fungoid origin, and at the same time it is quite dissimilar to most 
insect-galls produced in twigs and young branches. 

2d. The time of its development is opposed to the probability of its insect origin. 
We are well aware that our knowledge of insect-galls is extremely limited, and that 
here we are treading on dangerous ground, and may hereafter be obliged in our turn to 
apologize to the entomologist ; but, so far as our observations extend, insect-galls are 
developed in the warmer seasons of the year, i. e.j in spring, summer, and possibly early 
autumn. Those that continue to be the domicile of the young insect during the winter 
are, so far as we have observed, fully grown in autumn, and do not increase in size the 
following spring, a character which does not hold good in the case of black-knot. 

3d. The fungus is always present with the excrescence, and its mycelium may be de- 
tected even in the earliest manifestation of the tumor, and this fungus is never found 
apart from the black-knot. To our minds this alone is a sufficient argument for our 
belief in the fungoid origin of the excrescence. Who ever heard of any undoubted 
insect-gall being always accompanied and inhabited by a fungus ? On the other hand 
the larvfe of insects are not always present in the excrescence, and of those insects 
that have been bred from it, none, we are told, have been true gall-makers. It is true, 
members of the cynips family are gall-makers, and the learned Schweinitz constantly 
associated a cynips with his descriptions of this fungus, but then ho did not affirm 
that the cynips produced the excrescence, and later investigators have failed to con- 
firm his apparent suspicions. Hence we do not think his mere associatibn of the two 
can have much weight either way. 

Like others, whose writings we have quoted, we also claim to have examine(J.tho 
black-knot carefully in its various stages of development, not entomologically, it is 
true, but botanicallj^, from which it ia not unreasonable to suppose that we may have 
observed some details in its development which escaped their notice. We desire, 
therefore, to express the results of our own observations, and we desire this the more 
because in one or two pointy we cannot quite agree with the- inferences and conclu- 
sions of former investigators. 

If the smaller branches pf a cherry-tree that is sulfering from an attack of 'black- 
knot be carefully examined in November, some of them will be found to be sli^^htly 
swollen for a little distance immediately below the excrescences. The cuticle oi the 
bark will be cracked open here and there, revealing the soft tissues of the inner bark. 
If a minute portion of this inner bark bo examined by the aid of the microscope, 
slender-jointed filaments or threads may bo seen, that have insinuated themselves 
among the bark-cells. These threads are the primary vegetating condition of the fun - 
gus and arc known to botanists as mycelium. During the winter the enlargement of 
the branch remains nearly or quite stationary, but with the advent of spring and the 
renewal of vegetable activity, the tumors increase in size, the chinks in the bark be- 
come wider and more numerous, and, by the end of May, small dark-green stains are 
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visible in the crevices of the bark. These greenish patches gradually increase until in 
some instances they completely coyer the whole snrface of the excrescence with a soft 
velvet-like coalj^ Such specimens were once sent to me from the West, wh^re they had 
been pronounced by a scientific journal to be a new species of black-knot. A micro- 
scopic examination of this greenish coating reveals the fact that it is composed of in- 
numerable upright jointed flexuous threads or flocci which bear upon tjieir summit 
oval or oblong spore-like bodies, at first simple; but soon becoming one or more septate. 
This is the first external development of the fungus, and in the systematic classification 
adopted by botanists it belongs to the genus Cladosporium. This genus, however, we 
apprehend is destined to bo overthrown, its species being only an early form of devel- 
opment of species of SphiBria. Indeed those celebrated ljuropean mycologists, Tulasne 
and Cooke, already deem the very common Cladosporium ho'larum to be only a condi- 
tion of Sphcvria Tierbamm. And here we have another quite clear case of a similar 
dimorphism, for I have never yet seen a young black-knot excrescence of the 
cherry-tree in spring on which J could not detect the Cladosporium. In a few weeks 
this Cladosporium growth is succeeded by numerous minute black globular bodies 
scarcely as large as the head of a small pin. These usually cover the whole surface of 
the excrescence, and are often so closely crowded together that they partially lose their 
globose form. This stage of the fungus develoj)ment, has evidently been mistaken by 
some for its complete development. In the work ol Harris, on Injurious Insects, we find the 
following statement in reference to this fungus : " They come to their growth, discharge 
their volatile seed, and die in the course of a single summer." And in the Practical 
Entomologist for March, 1866, we find this statement : " Toward the middle of August, 
the new black-knot, having perfected its seed, gradually dries up and becomes inter- 
nally of a reddish-brown color. In other words, like so many other annual plants, it 
dies shortly after it has i)erfected its seed." Again, in the March number for 1867, Mr. 
Walsh says, I showed that black-knot is notning but an assemblage of minute fun- 
guses, which perfect their seed or * siwres,' as botanists term it, the latter end of July ; 
and that consequently, aa this fungus is an annual plant, by cutting off and destroying 
the black-knot early in July its further propagation may be effectually stopped." 

Now, according to all of our observations, the seed of the fungus is not perfected in 
July and August, nor indeed until some months later. Externally, it is true, the fun- 
gus appears to have attained, its full development, but if one of these little black 
globes— jpm^/iccia, they are called by botanists — be taken from the tree at this time 
and crushed on the side of the microscope and its contents examined, little oblong 
pale membranous sacks will be seen. They are not all equally developed, and are 
evidently rudimentary. If we again examine the contents of some of the perithecia 
collected at a later period, say in November, we shall find that our rudimentary sacks 
have increased considerably in size. They are now cylindrical and contain a greenish 
grumous endochrom© 'from which the spores are destined to be formed. The earliest 
period in which we have found the spores developed is the middle of January. In 
specimens collected January 13, spores were found in a few of the sackSj but most of 
them were yet filled with their greenish contents. 

We have found spores in specimens collected as late as June ; therefore the time in 
which the fungus perfects its seed may be said to be from January to June. Thus it 
will be seen that the plant is not an annual, as some have affirmed, but one that 
requires from fourteen to twenty months from the time of its first manifestation as an 
incipient excrescence to the time of the maturity of its seed ; and from eight to four- 
teen months from the time of its first external appearance as a plant to the perfection 
of its seed. If we accept the knife as the sovereign remedy for this pest of our fruit- 
trees, these facts have an important bearing iii determining the proper 'time for cutting 
off the excrescences. Some report that they have tried this remedy without success. 
Want of success may be ascribed to three causes : 

1st. The remedy may not be employed at the proper time. If the black-knots bo 
trimmed off in summer or even in spring, it is evident that the trouble will not be 
effectually cured, for the whole or part of a crop of spores will already have been dis- 
seminated to produce new excrescences the following autumn and spring. It is true 
if the cutting process be carefully repeated at sufficiently short intervals, it would in 
the end accomplish the desired result if done at any time, provided the tree could 
endure the frequent repetition of the operation. But, in our opinion, November is the 
best time for cutting off and destroying the knots. At this time the coming crop of 
spores is not mature, the leaves do not hinder the ready detection of the swellings, 
and the young excrescences, the foundation of a second succeeding crop, are also then 
visible to a close observer, so that thorough work may be done at one operation. 

2d. The operation may not be properly performed. Physicians, in the excision of a 
cancer from the human body, insist upon the necessity of an entire removal of every 
particle and fiber of the extraneous growth. So in this case we must insist on the 
complete removal of all the affected part of the branch. It has already been stated 
that in November new swellings appear just below the old excrescences. Should the 
old excrescence be cut off just before the appearance of this new swelling, it is quite 
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possible that a part of the affected hianch may bo left behiud, since the bow affection 
sometimes extends down the branch several inches. Shonld any such part be left 
behind, it would develop into a new excrescence. It would bo interesting to Irnow 
whether these apparent extensions of the excrescences are the prod^uct of a new sow- 
ing of the spores or are produced by an advance of the mycelium of the old tumor 
just above. It certainly looks, liom the frequency of this occurrence^ very much as' 
if the mycelium, having fullilled its mission to the old excrescence in waiting for and 
aiding in the full development of the perithecia, then leaves these to produce their 
spores without further aid, and with an industry worthy of a better cause pushes its 
way down the branch through the soft tissues of the bark and exterior sap-wood to 
lay the foundation of a new colony. 

3d. The cutting may be done at the proper time and done thoroughly, and yet the 
trees may continue to be attacked by this wretched malady. An indolent neighbor 
may neglect to prune his trees, and thereby raise successive crops of spores to be 
wafted by the winds to the trees of his more careful and diligent townsmen. Or there 
may be wild-cherry and plum trees in the neighboring copses or groves which are 
perpetuating the fungus and sending out ' each spring a shower of spores to fall ui)on 
the cultivated fruit-trees of the vicinity. 

Hence, if w^o would overcome this enemy, there must be a combined and unanimous 
effort against him, and skirmishers must be sent out to dislodge him from the sur- 
rounding hills, woods, and waste places. I see no reason why united and well-directed 
efforts in this direction may not rid us of this miserable pest. 

Having thus dwelt at some length on this subject, we will briefly notice one or two 
inferences whiph we find in the articles in the Practical Entomologist from which we 
have' quoted. We would not even notice these did we not believe them erroneous and 
fraught with mischief It is stated that " about the last of July or the first week in 
August, there grows from each fungus on the surface of the black-knot a little cylin- 
drical filament about one-eighth of an inchlong, which no doubt bears the seed, or 
spores, as they are ti3chnically termed, of the fungus, and that these filaments will 
shortly afterward fall off and disappear, leaving behind them the hemispherical plates, 
which alone had been hitherto noticed by botanists. * * j discovered 
that the filaments not only cover the entire fiurface of the black-knot itself, except 
w^hero a few of them had fallen off, but that they were thinly studded over the twig 
for an inch or two above and Tjelow the swollen black part." 

fe do not pretend to say what these little filaments w^ere, not having seen them, but 
very evident, from the fact that they extended on the twig an inch or two above 
and below the swollen black part, that they had nothing whatever to do with the bear- 
ing of the spores of this fungus, for its spores, we have seen, are produced in little 
sacks within the so-called hemispherical plates, which do not extend beyond the swollen 
part, and besides the spores are not mature until long after the assigned time of these 
filaments. Once only have we observed anything to correspond somewhat with the 
description of them. In the latter part of August we collected ei)ccimen8 of black-knot 
on the wild-cherry. Primus Fennsylvanica, some of the perithecia of which had a little 
cylindrical rostrum or beak growing from the apes. But all these perithecia, when cut 
open, were found to be black inside and entirely barren, while those without filament or 
beak even on the same excrescence were white inside, as in the normal condition, and con- 
tained rudimentary sacks. We have also frequently seen perithecia without the beak 
that were black inside.- These were in every instance sterile. 

We quote once more, this time in reference to the second inference: '^But from the 
evidence which will be adduced below, it appears to follow as a necessary consequence 
that the black-knot on the cherry is caused by a distinct species of fungus from that 
on the plum." Then the evidence is adduced, which consists in plum-trees sometimes 
being attacked while cherry-trees in theit vicinity escape, or the reverse. Then- these 
words follow: ''The practical inference to be drawn from the above theory is that 
plum-growers need not be alarmed when their neighbors' cherry-trees are swarming 
with black-knot, and cherry-growers need not be alarmed when their neighbors' plum- 
trees are infested in the same manner ; for the disease can only spread from plum-tree 
to plum-tree, and probably from the wild red-cherry on to our tame-cherry trees." 

We are not disposed to dispute the correctness of the observations from which this 
inference was drawn,*but we do believe the inference to be incorrect and calculated to 
lull fruit-growers into a feeling of false security. We have carefully examined good 
fruiting specimens of the black-knot fungus taken from the choke-cherry tree, Prunua 
Virginiana, the cultivated cherry-tree, Frunus Cerasus, and the cultivated plum-tree, 
Prunus domestica, and we are prepared to state that there is no essential difference 
between the black-knots of these trees. The spores in all are essentially alike and 
mature at the same time. There is a slight difference in the general external appear- 
ance of the black-knots of the different trees, but this is all, and no good botanist would 
venture to consider such a difference to be alone of any specific value. We have time 
and ngain observed plum-trees and cherry-trees along the same fence and in the same 
inclosure alike infested by black-knot. We have seen plum-trees badly infested in 
localities where the wild-plum tree does not occur at aU. We therefore conclude that 
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the black-knot of both plum and cherry trees !^ produced by the same species of 
fungus, viz, Splmria morhosa, Schw., and that it can and docs spread from cherry to 
plum trees and from plum to cherry trees, and therefore that there is no safety for 
some cherry-trees in the vicinity of affected plum-trees, nor for some plum-trees in the 
vicinity of affected cherry-trees. We admit that there are certain species both of 
cherry and of plum trees that do not seem to bo liable to the attacks of this fungus, 
which perhaps is the origin of the theory of distinct species of black-knot. Having 
thus briefly noticed the prominent features in the discussion of this question and added 
.-our own observations and conclusions, we dismiss the subject, hoping that ere long wo 
shall be prepared to combat this foe to our fruit in a judicious and successful manner. 

Respectfully submitted. 

GEO. YASEY, 

Hod. Fkederick Watts, Botanist 
Commissioner. 



RECLAMATION OF SWAMP AND OVERFLOWED 
LANDS IN CALIFORNA. 

The great central valley of California, draiaed by tlie Sacramento and 
San Joaquin Eivers, together with the low lands bordering San Fran- 
cisco Bay and its branches, is sometimes called the " Delta of the Pa- 
cific." This region embraces a vast area of swampy and partially sub- 
merged lands, which, till lately, were esteemed as practically worthless 
for agricultural purposes. Within a few years, however, the opposite 
opinion has gained ground, and the public mind has been occui)ied with 
numerous projects for reclaiming these lands, thus materially enlarging 
the productive area of the State. Partial experiments in cultivation bad 
shown them to be ricbly endowed with elements of fertility. Their cen- 
tral position near the great commercial mart of the Pacific coast, and 
the facilities for the cheap marketing of agricultural produce presented 
by the navigable waters upon which they are located, had long attracted 
the attention not only of agricultural men seeking an opening for farming 
enterprise, but also, of the people of San Francisco, who were especially 
interested in securing an increased i^roduction. When, therefore, the 
idea of reclamation began to assume a practicable aspect, it found a 
very favorable reception, and has since attracted an increasing public 
confidence. 

Large amounts of both native and foreign capital' have been enlisted 
in reclamation enterprise, which has assumed the character of a great 
financial movement, causing many persons to look upon it as simply a 
gigantic scheme of speculation. This view is strongly urged by an in- 
telligent correspondent of this Department, who is satisfied that no 
system of reclamation, the cost of which will justify the end, can be in- 
augurated in our State." But such conclusions, merely negative and 
untested by experiment, will have but little w^eight. The prospective 
advantages of the proposed improvement are so obvious and great that 
the public mind cannot be persuaded to resign them without a worthy 
effort for their realization. A certain amount of feverish speculation, 
such as embarrasses every great industrial or commercial movement, 
will be accepted, in advance, as part of the price at which this great 
public benefit is to be secured. 

PHELEVIINARY EFFOBTS AT HEGLAMATION. 

The policy of reclamation having been accepted, at least tacitly, by 
the public as one of the necessities of progress, the i3reliminary eiforts 
to realize it in practice were such as might have been expected from the 
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lack of experience and undeveloped resources of that day. The General 
Government, feeling itself incompetent to deal with local interests of 
this character, devolved the responsibility upon the State, to which it 
granted all the swamp or overflowed lands within its borders. The 
State legislature in turn left the practical solution of the problem to the 
people of each separate locality. The statute of March 28, 1868, pre- 
scribed methods by which landed proprietors, owning more than half the 
area included in any particular " body of swamp and overflowed, salt- 
marsh, or tide lands, susceptible of one mode of reclamation,'' might 
incorporate themselves into an association for reclamation purposes. 
Having determined upon such an organization, the parties interested 
are directed to present to the board of supervisors of the county within 
which the lands are located, a petition praying for their incorporation 
into a reclamation-district, and setting forth an accurate description of 
the lands proposed to be reclaimed. After the p'erformance of specified 
requirements as to publication, &c,, necessary to give due notice to all 
parties in interest, the board of supervisors, if they find the facts cor- 
rectly represented, and that no lands have been improperly included in 
the proposed reclamation-district, note their approval, and the papers 
are spread upon the county records, giving a corporate character to the 
proposed organization. The corporators then elect a board of three trus- 
tees to superintend the execution of the works. They are authorized to 
employ engineers and others to survey, plan, locate, and estimate the 
cost of the work necessary for reclamation, the land needed for right of 
way," &c. This cost is then assessed upon all the lands included in the 
reclamation-district by aboard of commissioners appointed by the county 
board of supervisors. These assessments are reported to the county 
treasurer, who collects them, with other taxes, and pays out the proceeds 
upon the order of the board of trustees of the district. To encourage 
the reclamation of lands under this law, by the spontaneous action of 
the proprietors, it was further provided that the lands granted to the 
State by the General Government as swamp or overflowed lands should 
be sold at $1 per acre, in gold, which sum was to be refunded to the pur- 
chaser upon the completion of a system of reclamation- works executed 
according to law. 

The methods of operation proposed by this law were eminently judi- 
cious considering existing circumstances. They stimulated local action 
and inaugurated a series of experiments which, though frequently un- 
successful, and sometimes, perhaps, disastrous, nevertheless bore good 
fruit in revealing more clearly the nature of the work to be done, and 
the fundamental conditions of final success. Local enterprise, though 
prompt to recognize the more obvious abvantages of public improve- 
ment, is too prone to a narrow and microscopic economy, and tpo impa- 
tient to secure immediate results, to appreciate the policy of a large and 
judicious expenditure. In some cases very simple and inexpensive works 
were found sufficient to rescue large isolated tracts from tlie waters, and 
to secure them against the highest floods that have been known since 
the settlement of the State. But the success of these methods in a few 
localities was calculated to mislead enterprise in other localities. Isu- 
rnerous ill-considered efforts were made to grapple with natural difficul- 
ties by means of cheap and inadequate processes, resulting in serious 
losses to the parties concerned. To meet those dilflculties it was found 
necessary to enlist broader and more intelligent public interests' and to 
bring to bear the resources of large capital and engineering science. 
Large combinations are necessary to secure not only the greatest but 
also the most economical results. This truth, so necessary to the com- 
prehension of the problem, was recognized only after experience had 
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shown tlie inadequacy of mere local organization to accomplisli general 
results. It is now seen that an adequate system of reclamation must 
bo based upon more liberal views of public interest, and must be organ- 
ized upon a broader basis. 

RECENT COMBINATIONS- 

For the reclamation of the swamp and overflowed Jands of California, 
several associations of native and foreign capitalists have been lately 
formed. Among these the most imposing and extensive is the Anglo- 
American Syndicate. This is an association of English and American 
capitalists, with a capital stock of $5,000,000. It proposes to purchase 
and reclaim, by scientific processes, large bodies of swamp and overflowed 
land and sell it, after reclamation, to actual settlers in small tracts, on 
easy terms, and at prices as low as is consistent with the return of a fair 
interest on the capital 'invested^ or it will lease land to cultivators on 
shares, a specific mode of cultivation being agreed upon. The Syndicate 
is to use its influence in Europe to secure a direct immigration to (Jalifomia 
of small capitalists and agricultural laborers. To such, lands will be sold 
as above on long credits, and money will be advanced to pay expenses 
of transportation and settlement. Tl^e general interests of the Syndi- 
cate will be supervised by a board of directors in London, while its 
local administration will be controlled by a board of management at San 
Francisco. It was stated that under this arrangement 50,000 acres of 
salt-marsh lands lying upon the bay of San Francisco and its branches 
had been secured, besides 250,000 acres of fresh-wate'r lands lying upon 
the Sacramento and San Joaquin Elvers. According to the latest ad- 
vices of this Department, however, this arrangement had either failed 
or had been suspended. The reason alleged for this suspension was the 
dissatisfaction expressed by some of the English legal advisers of the Syn- 
dicate with the tenure of the lands proposed to be purchased. It should 
be remembered that a large portion of the best lands of California are 
held by virtue of old Spanish and Mexican titles, a class of tenures in 
California which has given rise to extensive and vexatious litigations. 

The Tide-Land Eeclamation Company was organised about three years 
ago, with a nominal capital of $12,000,000. It has already purchased 
120,000 acres of land lying in the delta of the Sacramento and San 
Joaquin Elvers. This area embraces the greater portion of Eoberts, 
Union, Grand, Twitchell, Andros, Brannan, and Staten Islands, with 
some large tracts on the banks of the rivers adjoining the uplands. 
Portions of this land have since been sold after reclamation ; other por- 
tions are being cultivated either by the company directly or by its les- 
sees. Other companies and firms have purchased largely of these 
swamp-lands, besides many private individuals, and are engaged with 
very encouraging success in their reclamation and cultivation. 

AREAS OF OVERFLOWED LANDS. 

The area of swamp or overflowed lands in California is varionsly es- 
timated from 2,000,000 to 5,000,000 acres. The surveyor- general of the 
State land-office places the aggregate at 3,000,000 acres. , Of this area 
about 400,000 acres are called tide-lands, being located upon the arms of 
the sea or within the range of tidal influences upon the rivers Sacramento 
and San Joaquin. These lands are subdivided, about equally, into 
salt-water and fresh-water tide-lands. The former are all found below 
the head of Suisun Bay, which receives the waters of the Sacramento 
and San Joaquin Elvers. The latter lie between the mouth of those 
rivers and a line drawn across their valleys from Stockton, on the San 
Joaquin, to a point six miles above the head of Steamboat Slough, on 
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the Sacramento. The kinds above that line arc unaffected by the tides. 
Very little attention has as yet been devoted to the last-named class of 
lands on account of their distance from the market. 

SALT-WATER TIDE-LAT^DS 

These lands ail lie upon the shores and islands ol ran Francisco, San 
Pablo, and Suisun Bays, and difter in several important characteristics 
from the fresh-water tide-lands upon the riyers. The lands on Suisun 
Bay, however, assimilate more closely to the fresh- water lands above, 
from the fact that the waters of that bay are but to a email extent of a 
saline character. For nine months in the year — from November till 
September — the tides are so low" that the water is excellent for drinking 
purposes. During the remainder of the year it is but slightly brackish, 
and is readily drunk by live stock. Hence, upon the islands of this bay 
there are many tracts resembling the tule-swamps. These tracts are 
reclamable at a comparatively small expense, seldom exceeding a pro 
rata of $3 per acre. Long Island is thoroughly protected from inunda- 
tion by a levee 12 feet wide at the base and less than 4 feet high. This 
embankment resisted the unusually heavy storms of the winter of 1871- 
^72 without the slightest injury to the works. In fact, it was drier than 
the highlands surrounding the bay. The levees of Grizzly and Joice Isl- 
ands, of about the same dimensions, were equally intact. The highest 
floods of the Sacramento and San Joaquin, w^hich usually occur in Jan- 
uary and February, do not raise the waters of Suisun Bay more than a 
foot above the highest summer-tides, the rise and fall oi' which do not 
extend above six feet. By placing gates in the embankment at proper 
intervals an ample supply of water for irrigation during the growing 
season can be secured, which insures the success of the crops. This is 
the nearest land to Sa^ Francisco that enjoys this advantage of inex- 
pensive fresh-water irrigation. 

The shore-line of the lower bays is much cut up by sloughs, which, 
though valuable for drainage, offer serious obstacles to extensive farm- 
ing, as but few acres can be found in a body. The work of construc- 
tion embraces an embankment about 4 feet high, with a> base 12 feet 
wide, the intervening sloughs being dammed. The work has of late been 
prosecuted with great energy, and from one-third to one-half of the 
marshes of San Francisco Bay have been included in works of reclama- 
tion now under construction or completed. 

The preliminary survey of marsh-lands, lying, upon San Francisco 
Bay, was accomi)lished by a board of State commissioners, who, in 
their report of 1872, presented a statement of their nearly- completed 
labors. Ttiey had made a final survey of the lands subject to their juris- 
diction, amounting to 65,200 acres, and located in sections extending 
from a point in Marin County, north of San Francisco^ round the 
southern extremity of the bay, Jiud along its eastern shore to a point a 
few miles north of Oakland. The lands along San Pablo and Suisun 
Bays were not embraced in this survey. Of the total area surveyed, 
33,200 acres — over half — were reserved for basins, channels, and tidal 
area. This reservation quieted a grave public anxiety in regard to the 
danger of shoaling the v, ater at the entrance of the bay by contracting 
the tidal area. In this policy the coinmissioners profess to have been 
inlluenced by the highest liydrographic authorities. Of the reinainder 
of the lands surveyed, 13,200 acres were found to be covered by State 
patents and legislative grants, leaving 18,800 acres to be disposed of by 
the commissioners. Of this latter aggregate, 14,400 acres had been sold 
for $1,447,929.02. The total expenses of survey aud sale amounted to 
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$235,434, leaving a balance of $1,242,495.92, besides 4,400 acres unsold. 
The legislature had enacted that from this fund a perpetual annuity of 
$50,000 should be added to the endowment of 'the State University, a 
draft which it was amply competent to meet. ' 

The duty of this commission embraced only the survey and sale of 
the lands. The actual work of reclamation was left to the individual 
proprietors. The cost of a connected series of works around San Fran- 
cisco Bay, executed upon scientific principles, was estimated by Messrs. 
Hoffman and Poett, hydrographic engineers of San Francisco, at 
$409,322. The plan proposed embraced an embankment 15 feet wide at 
the top and 5 feet above the level of the salt-marsh. Flowing streams 
were to be leveed, and intermediate sloughs were to be dammed by 
means of sheet-piling and embankment. This estimate embraced 
48,150 acres of swamp-land, most of which had passed into private 
hands, though a portion still remained at the disposal of the State au- 
thorities. The average cost of purchase, prior to reclamation, Avas 
estimated at $15 to $20 per acre ; their value subsequently could not be 
less than $100 per acre. The total outlay necessary to be made by an 
association of capitalists undertaking to reclaim and dispose of these 
lands would not exceed $1,131,572, while their income from the sMe of 
reclaimed lands would amount to $4,815,000, leaving an enormous profit 
of $3,683,428. The work now going forward for the reclamation of 
these lands appears to be less expensive and thorough than that pro- 
vided for in the above estimate. How far it will meet the demands 
that will be made upon it remains to be seen. 

General Alexander, of the United States engineers, speaking of the 
Beard and Coryell tracts, included in the above estimate, says that 
their complete reclamation is entirely practicable at a small outlay. 
The tide rises but a foot above them ordinarily, and but 2 feet during 
the highest storm-tides. The river-floods have but a slight influence 
upon the general level of the bay. A dike of 4 feet is ample to pro- 
tect them against the greatest emergencies. When this land is relieved 
of salt water it maybe freshened in a single season, at least sufficiently 
for grasses, by being flooded with fresh water from Alameda and Coyote 
Creeks, or from artesian wells. Two or three floodings during the 
rainy seasons will be sufficient to leach out all the salts with which the 
land is impregnated. The soil is alluvial, and promises excellent re- 
sults when cultivated in gardens and meadows. It is susceptible of 
easy irrigation, and, for dairy purposes alone, will speedily command a 
high market value. The facilities for transportation, by water and 
rail, bring the products of these lands within a few hours' carriage of 
San Francisco. The same advantages are reported in regard to differ- 
ent portions of the salt-marsh tracts located upon San Pablo and Sul- 
sun Bays. 

FRESH-WATER TIDE-LAKDS. 

The fresh-water tide-lands are about equal in area to the salt-marshes 
just described, or about 200,000 acres. They are located upon the Sacra- 
mento and San Joaquin Ki vers, below the line before mentioned, which 
Ijasses from Stockton to a iioint six miles above the head of S^^eamboat 
Slough, which line represents the limit of tidal influence. The valleys 
of these rivers present some very noticeable features. According to 
current geographical theory the channels originally occupied the lowest 
points in the valleys. The annual overflows, by the deposit of sediment, 
gradually raised the immediate banks of the streams from 10 to 20 feet 
above the areas in their rear. Into these depressed areas the streams 
from the foot-hiUs discharge their waters till the dry season arrests their 
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flow. The surplus waters of the great riverrfloods also deluge these 
tracts, keei)ing them submerged during several months and maintaining 
a wet and swami^y condition during the remainder of the year. 

These overflowed areas are called " tules," an Indian w^ord signifying 
a coarse^ reedy grass, which grows luxuriantly upon the wet soil, and 
which is now used to designate the lands themselves. These tules 
border the rivers and their larger tributaries for a very large portion 
of their respective courses. In the upper part of each valley their 
edges are from half to three-quarters of a mile from the rivers, but to- 
ward their mouths this intervening space becomes narrower. The 
banks decline in height and the rivers cut numerous channels, called 
sloughs, through the tules, forming a great number of islands of various 
sizes, and separated mostly by navigable streams. This multiplication 
of channels gives a greater scoj)e for the periodical high waters than do 
the narrower upper i)ortions of the valleys, and hence the floods are 
more easily controlled. This renders the process of reclamation in the 
fresh-water tide-lands easier and less expensive than in the regions 
above, where, as yet, but little has been done in that way. 

The characters of the two rivers, the Sacramento and the San Joa- 
quin, present some marked differences, which are illustrated by corre- 
sponding differences in the lands on their banks. The Sacramento is a 
more violent stream. Its large tributaries head high up among the 
Sierras and bring large bodies of water from the melting snows, which 
are precipitated more suddenly than the floods of the San Joaquin. The 
Sacramento has also a smaller number of channels through which to 
discharge its surplus waters. To relieve this difficulty it has been pro- 
posed to cut an artificial channel from Cach6 Slough, through the Monte- 
zuma HiUs, to one of the streams farther west, emptying into Suisun 
Bay. It has been estimated that this channel will be but seven miles 
long, with a declivity ranging from 2 to 14 feet per mile. The tributa- 
ries of the Sacramento have also been the theater of a more extensive 
mining enterprise, the debris of which, discharged into the river, have 
given a specific character to the sediment it deposits upon the lowlands. 

The islands of the Sacramento are generally basin-shaped, their inte- 
rior parts being depressed below their edges. Their banks, like those 
of the riparian tules higher up, are studded with willow, alder, sycamore, 
live-oak, and other large timber, interspersed with a copious under- 
growth of shrubs and vines. The centers of these islands are covered 
with tules of a very tall and luxuriant growth. The islands of the San 
Joaquin do not exhibit so decided a tendency to this basin-like forma- 
tion. Their edges are not so elevated, nor are they so covered with 
vegetation, while in their interior parts the tule is thinner and shorter. 
Willows here grow in bunches, and different kinds of coarse grass are 
found successfully maintaining themselves against the aggressive tules. 
The surface-soil of the Sacramento islands is, to a great extent, com- 
posed of clay, or a late deposit of yellow sediment, with a substratum 
of almost pure organic matter in an advanced stage of decomposition. 
In the islands of the Sao Joaquin, this organic matter is seen almost 
entirely uncovered by later deposits. 

The tules of the islands and banks of these two great rivers, though 
exhibiting these very perceptible differences, present points of general 
resemblance indicating a common origin. They first appear above the 
Straits of Carquinez, which connects San Pablo Bay with Suisun, and 
assume a more marked character as the water becomes less and less 
brackish. Above the mouth of the rivers the alluvial clay-soil of the 
salt-marsh, impregnated with alkali, gives place to the fresh- water tule- 
soil^ composed of decayed roots and grasses and other organic matter 
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mingled in different proportions with sand, loam, &c., deposited by the 
river-floods. Upon the latter the tules are often seen of various heights, 
from 5 to 15 feet. This organic top-soil often extends downward to the 
depth of 30 feet, where it generally rests upon a substratum of hard 
clay. Some portions of the surface rise and fall with the tide and 
exhibit temporary undulations upon the passage of heavy animals or 
loaded teams. In many places long poles have been thrust to a con- 
siderable depth through the surface-crust *^ without touching bottom.'' 

Four vapietiee of surface-soil among the tules have been described by 
intelligent observers. First, a coarse peat formed by the large roots of 
tule, decomposed into a rich, black, vegetable mold, which has produced 
some very remarkable crops of cereals ; second, a stiff, blue clay, derived 
from the cretaceous hills bordering the valleys, more or less infused 
with alkali 5 this soil constitutes a strong and durable seed-bed for 
permanent grasses^ third, a yellowish-brown clay deposited by the 
turbid waters of high floods. This variety of soil manifests its remark- 
able fertility in the copious growth of tule, wild grasses, and timber ; 
fourth, a light, loose, sandy soil, deposited in limited localities by eddies. 
This soil is especially adapted to gacden-vegetables, corn, and fruit. 
Partial efforts at cultivation have shown that all varieties of tule-soil 
will yield enormous crops of cereals, grasses, roots, fruits, &c. Its wild 
grasses are rather coarse, but it has been shown that the richest and most 
permanent pasture can be maintained. Experiments in tree-culture 
have not been wanting to show a special productive capacity in this di- 
rection. Promising experiments have also been made in rice-culture. 

The correspondence of this Department exhibits, numerous instances 
of crops raised upon these tule-soils that seem almost fabulous, though 
attested by some of the most intelligent and trustworthy gentlemen on 
the Pacific coast. Crops of 80 bushels of wheat, and of 100 bushels of 
barley, per acre, are not uncommon. A crop of wheat is followed by a 
second crop of " wheat-hay," gathered within the same year. Double 
crops of barley, onions, or potatoes, are regarded as a mere matter of 
course. Succulent grasses remain green the year round. All the vari- 
eties of fine vegetables grow often to enormous size and always of ex- 
quisite quality. Fruits rivaling the finest products of Pacific orchards 
here grow in great profusion. Though located so near the water-level, 
the circulation of fresh air from the ocean is a perfect preventive of ma- 
laria, mildew, and other maladies which infest both animal and vege- 
table life in other swampy districts of our country. 

The peculiar character of the tule-soil precludes all cultivation by or- 
dinary processes. In its wet state it is too soft, and in its dry state too 
tough, to be worked by any agricultural implements or machinery yet 
invented. The amount of organic and combustible matter in its com- 
position has suggested another method of dealing with it. After being 
freed from the superincumbent waters it is set on fire and burned to a 
depth varying from 6 to 18 inches. The depth of the burning can be 
regulated by waiting a greater or less length of time after the removal 
of the water before applying the torch. This burning leaves the surface 
a bed of ashes, upon which the seed is sown broadcast. Instead of be- 
ing harrowed into the ground with a harrow it is trampled in with sheep, 
which are driven in flocks across the field in different directions. One 
thousand sheep will easily tramp from 20 to 30 acres per day. This 
simple and original process has been found to be very effective and 
cheap. A large crop of wheat was thus placed in the ground at a total 
expense not exceeding $1.25 per acre. The grain on such a seed-bed 
exhibits a very remarkable propensity to stool, which limits the quan- 
tity of seed required for sowing. In a well-attested case mentioned in 
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the correspondence of this Department, a crop of 80 busliels per acre 
required an expenditure of only 30 pounds of seed per acre. After har- 
vesting the first crop of wheat the waste grain left upon the ground, on 
being irrigated, brings forth a crop of wheat-hay in sixty or eighty days. 
This system of cultivation is yet in its infancy/ What results may yet 
spring from it must, of course, be matter of mere conjecture. Appa- 
rently, however, it justifies its departure from the old methods by its 
common-sense adaptation to circumstances, as well as by its wonderful 
success. 

The mode of reclaiming swamp-lands is by throwing up levees to keep 
out the tides and river-floods. Self-acting gates i^ermit the escape of 
the water in one direction, while they prevent its return. The earth 
from which this embankment is constructed is taken from a ditch which 
is generally dug inside of the dike. Small sloughs or creeks are dammed 
in order to escape the expense of leveeing their banks. The drainage- 
gates are placed at the mouths of these sloughs, and serve also for the 
admission of water for irrigation during the growing season. This work 
was at first- done by Chinamen, but several ditching-machines have been 
tried, some of them with substantial success. The cost of embankment 
varied from 10 to 25 cents per cubic yard. 

The views of the parties who inaugurated the system of tale reclama- 
tion were too limited to embrace the conditions of final success. It was 
discovered that a dike that would be sufficient for the reclamation of 
the salt-marshes upon the bay, where the rise occasioned by river-floods 
is limited, would be wholly inadequate to resist the sudden and enor- 
mous pressure of inundation in the river-valleys during the rainy season, 
especially in those years in which the annual rain-fall reaches its period- 
ical maximum. The climate of California exhibits a remarkably wide 
range of hyetal conditions, which, as yet, are very imperfectly under- 
stood. During the twenty-three years ending with 1871 the annual 
rain-fall at San Francisco varied from 7.C0 inches, in 1850, to 49.27 inches, 
in 1861. The distribution of this rain-fall through the season is also 
VBry irregular, sometimes producing the most devastating floods. A 
system of reclamation works in such a region should be constructed with 
reference to the extreme pressure that is likely to be brought against 
them. The spring floods of 1872 were very destructive of these works, 
overflowing lands supposed to be sufficiently protected, and sweeping 
away crops and improvements. In some cases, it is said, the embank- 
ments were so unscientifically constructed as to force the waters upon 
lands that had not previously been overflowed. Persons anxious to 
secure as large an area as possible of new land encroached upon the 
channels, and thus raised the water-level above what it would otherwise 
have been. 

These untoward results indicated the necessity of a more liberal ex- 
penditure and of more efficient construction. Large associations of 
capitalists have entered the field, purchasing and reclaiming overflowed 
lands in some cases for the purpose of selling them to individual culti- 
vators, and in other cases to cultivate them themselves. It is stated in 
our correspondence that the reclamation works constructed during 1872 
were higher and stronger than those previously existing. At the close 
of the year 1872, about 70,000 acres of fresh-water tide-lands had been 
inclosed by levees, and furnished with self acting tide-gates. Some of 
these works were constructed upon the later models ; others were en- 
larged and brought to a state of efficiency that was esteemed ample to 
resist extraordinary floods. The cost of these levees varied from $5 to 
$15 per ncre, according to the height and strength of the embankment, 
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and to the shape of the reclaimed area. Dariiij;*' 1873 enterprises of this 
character will be prosecuted upon an enlarged scale and according to 
improved methods. 

Among the districts stated to have been reclaimed by the close of 
1872 were Sherman Island, at the month of the rivers ; Twitchell Island, 
Bonldin Island, Mandeville Island, Granjd Island, and a large portion of 
the right bank of the San Joaquin. Brannan Island, Andros Island, 
and a large tract along the left bank of the Sacramento Eiver were re- 
ported as nearly completed. During tJie last six months of 1872, about 
25,000 acres of reclaimed land were sold to individual cultivators at an 
average price of $25 per acre, which is stated to be the general average 
of reclaimed but unoultivy ted land in the State. Cultivated lands on 
Sherman Island sold at $60 per acre, and were held as high as $75. 
Lands belonging to associations of capitalists are rented to cultivators, 
either on shares or for a specific sum of money per annum. In the 
former case the landlord generally demands one-fourth of the crops 
raised } in the latter from $10 to $20 per acre. 

The Department is in receipt of letters from reliable parties living 
upon Sherman Island, Mandeville Island, Twitchell Island, Grand Island, 
and other localities, detailing the character and results of the cultiva- 
tion of reclaimed lands, which uniformly, attest the wonderful productive 
capacities of the soil. Sherman isla]id, containing about 14,000 acres, was 
the scene of the earliest enterprise in reclamation within the fresh- 
water tide-land region. Being nearer to San Francisco, it enjoys special 
facilities tor marketing produce. The numerous channels through 
which the rivers discharge their surplus waters are a partial defense 
against destructive floods, rendering reclamation works lesscostly. Man- 
deville Island contains about 5,000 acres, which have been reclaimed at 
a total cost of $11 per acre. This island is about sixty miles from San 
Francisco. Grand Island, twenty miles farther up the valley, contains 
17,000 acres, and is said to be better leveed than any tract below 
Sacramento City, the embankment being from G to 10 feet high and 
from 26 to 42 feet wide at the bnse. A deposit of sediment here over- 
lies the tule-soil to a depth varying from 4 inches to 2 feet. The cli- 
mate of these districts is equable, mild, and dry. They arc penetrated 
with a net-work of navigable channels, which enables the producers to 
secure transportation to market as low as $1.50 per ton. Lands in these 
localities are raiiidly rising in value and, at their present prices, 
seem to offer to cultivators with small capital an eligible opportunity of 
investment. 

LANDS ABOVE TIDE. 

The reclamation of lands above tide has, as yet, excited but little 
attention. The problem here assumes additional elements of difficulty 
on account of the narrowness of the upper valleys and the consequent 
greater rise of the floods. Until the salt-marsh and fresh-water tide- 
lands shall have been marketed it is not likely that these lands will be 
reclaimed to any great extent. Yet thoughttul men in California are 
givibg timely attention to this new phase of the reclamation enter- 
prise. Among the projects already conceived for the treatment of these 
lands is the proposition to inclose the higher portions of the mountain 
valleys with substantial dams, which during the rainy season will create 
immense reservoirs for irrigation during the grov/ing season. This re- 
straint of the waters during the rain-fall will limit the range of the 
floods in the valleys below^, thus reducing the expense and labor of re- 
clamation. How these ideas will be realize<l in practice remains for 
the future to develop. 
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MICROSCOPIC INVESTIGATION. 

By Thomas Taylok, Mickoscopist. 
PEAE-TEEE BLIGHT. 

" For nearly a hundred years blight of the pear has been a terror and 
despair to growers of its fruit." This disease is known under a variety 
of names^winter or frozen sap blight, leaf bhght, summer blight, &c. 
It is quite different from insect blight. Since the temperature and 
hygrometric state of the atmosphere and the conditions of the soil, 
whether acid or alkaline, pulverous or stiff, affect fungi by either re- 
tarding or fostering their growth, it becomes a matter of interest to 
ascertain how far observations made in relation to pear-tree blight will 
agree with the fungus theory. 

Some forms of fungus are favored by heat and dryness, such as the 
oidium of the European grape-vine, while the fungus of the native grape- 
vine is favored in growth by moisture and heat. The first may be a 
saccharine and the second an acid fungus, being favored by the con- 
dition of the leaf and wood. 

Yeast, which is a fungus of ti low order, when in its active state 
always exhibits an acid reaction 5 if well washed, the globules become 
much less active ; but by exposure for a few hours to the air their activ- 
ity is restored, the acidity being thereby again developed. The addi- 
tion of a small quantity of vegetable acids, such as acetic or tartaric, 
to washed yeast, immediately restores its activity, but when a larger 
quantity of acid is employed the process of spore-budding is arrested. 
The mineral acids, such as sulphuric, even in small quantities, immedi- 
ately stop yeast fermentation ; sulphurous acid acts in like manner. 
A small quantity of free alkali, or a strong solution of common salt, also 
prevents its fermentation. Nitrate of silver, corrosive sublimate, and 
sulphate or acetate of copper^ check its growth immediately on ax3pli- 
cation ; also oxide of manganese, oxide of mercury, strychnia, small 
quantities of kreosote, oil of turpentine, and many other essential oils. 
When, however, the low forms of fungi once commence, the vegetable 
bases have no power of arresting although they may retard their pro- 
gress. Boiling water, also, for a time arrests the progress of fungi. A 
knowledge of the habits of fungi and of the substances and conditions 
which retard or foster their growth will, to some extent, enable fruit- 
growers to modify fungus blight. But independent of all chemical ap- 
pliances, drainage, and sheltering by belts of timber or hedges, would 
be of great importance, when the land or orchard is devoid of natural 
sources of protection. It is not simply to the conditions of high or low 
temperatures, or to the hygrometric state of the weather, that blight, 
rust, molds, &C.3 owe their origin, but to a combination of many condi- 
tions. Heavy rains on well-drained soil will not present the same con- 
ditions to vegetable growth which they would on poorly-drained. A 
favorable condition of soil and climate is required by foliage of spring, 
summer, and autumn, for a healthy performance of its functions. Under 
highly favorable conditions of climate and soil the wood becomes ma- 
tured, and, consequently, the fruit and the leaves drop when, and only 
when, the uses for which they were formed have been accomplished. 
The wood of every tree when fully matured has condensed the sap, 
forming it into wood or other solid material 5 consequently the cells 
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under such conditions are comparatively empty, and have room for the 
expansion of any limited portions of sap remaining. Climatic derange- 
ment in the animal as well as in the vegetable economy is frequently 
produced from sudden changes of temperature. A mantie of ice, or of 
snow, will not necessarily prove hurtful to plant-life flowers are some- 
times found blooming under snow. It is from the unprepared condition 
of plants and trees that injury from frost mostly springs. It is not un- 
usual for a shepherd on the mountains of Scotland, while tending his 
sheep, to save them from perishing in snow-drifts, to immerse his plaid 
in a brook, wring it out, and wrap it round himself. It freezes, and ice 
being a non-conductor of heat, he is kept warm in his frozen mantle. 
The Laplander lives in huts of ice or snow to shield himself and family 
from the bleak winds of winter. Ice, snow, and water are classed as 
non-conductors. It is when water is converted into vapor that the 
body from which it evaporates becomes cold. Millions of pounds of 
paraffine have been for a long period annually extracted from coal-oil by 
taking advantage of this principle ; by the evaporation of ether in con- 
tact with a vessel containing coal-oil the paraffine freezes solid in the 
oil and is thereby easily removed. But it is not the cold, properly con- 
sidered, which produces the disease owing to the bursting of plant-cells, 
but to the stoppage of the functions of assimilation in the presence of 
myriads of germs of fungi and infusorial life. Healthy plants will de- 
compose any foreign substance suitable for their food and assimilate it 
in the support of their own function. 

" Fungi consist of two principal elements, the vegetative and the fruc- 
tifying. If we take, for example, the common mushroom, the vegeta- 
tive is represented by the, spawn which, for a time, carries on all exist- 
ing functions of the plant ; the fructifying by the stem, with the cap 
and gills, which bear nearly the same relation to the spawn as the flower 
with its various organs to the stem on which it grows. The spawn 
may flourish for years without bearing any fruit, but fpuit can never be 
produced without spawn." 

In entering upon an investigation of this kind, it is necessary, some- 
times, to experiment with suspected wood-fibers taken from living or 
dead organic matters, with a view of developing to a higher state of 
growth the dormant germs. Some of the means employed consist in 
subjecting suspected specimens to a favorable temperature and moisture, 
and suitable food ; in this way, sometimes, forms will be exhibited after 
the lapse of a suitable period, by which means the true character of the 
fungi is known. In examining pear-tree blight, I have taken advantage 
of such means to ascertain the presence of fungi in suspected portions 
of an affected pear-tree. I removed several portions of the bark from 
various points of the tree, and examined them with an object-glass of 
about one inch, which, for this purpose, may be considered a low power, 
but no mycelium was visible. I next placed specimens of the healthy 
bark and the blighted in separate vessels of water, to be macerated ; in 
about eight days the blighted portions indicated the separation of the 
last cambium layer from the liber, which appeared as a translucent mem 
brane, the largest portions of which were not over one- tenth of an inch, 
and did not exceed one-hundredth of an inch in thickness. When a 
portion of the flocculent matter was placed under an object-glass of 
about 250 diameters, its cellular structure was seen, well defined, 
and numerous dark-brown spores bounded most of the cell-walls. 
[See Fig. 27.] In some cases the cells exhibited nothing but dark 
masses of brown gelatinous matter, but when subjected to pres- 
sure and friction they were found to be masses of spores, all of the same 
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class and color. The healthy bark did not exhibit any spores under the 
same conditions. Fig. 27 represents the general appearance of the 
cellular matter, spores of the blighted bark in their arrangement, 

form, and depth of color. I 
^' ' treated blighted x^ear-tree 

leaves in a similar manner. 
On removing a portion of 
their epidermis to glass mi- 
croscopic slides, by means of 
a knife, well-defined ellipti- 
cal double-celled spores were 
seen, perfectly developed, 
under a one-eighth power, 
Fig. 28 represents the spores 
on a portion of a leaf-rib, all 
highly magnified. The cel- 
lular structure of the leaf, 
when viewed under a high 
jiower, appeared as at 2. 
About one-half of the cells 
were filled with a dark-brown 
opaque substance, the other 
half being highly transparent 
while 3 shows the aj^pearance 
of the leaf blackened from in- 
ternal disorganizations, and 4 represents a single stratum of mycelium 
which appeared on leaves that had been only partially submerged in water. 
It had a very fine silken appearance. From itS great delicacy it could not 
be removed from its position, without injury, b^^ any of the ordinary 
modes, as with a point ; and in case spores were present their true po- 
sitions could not bo seen. To overcome this difficulty I prepared a very 
limpid solution of copal varnish, by combining one ounce of copal with 
ten of benzine, a portion of which I poured on a glass slide one inch by 




Fig. 28. 



three, instantly allowing all 
the superfluous varnish to 
drain off. In about thirty 
minutes after this operation 
the mildewed leaf was 
pressed gently on the var- 
nished glass, when the my- 
celium was transferred to it, 
owing to the slightly sticky 
character of the varnish. 
When mounted in the usual 
manner they may be photo- 
graphed. The threads of the 
mycelium are not more than 
about the twenty - thou- 
sandth of an inch in diame- 
ter ; from these short threads 
protrude, on the terminals of 
which grow bundles of naked 
spores, arranged as shown. 

In my investigations of 
pear - tree blight, I have 
failed to discover any fungi inhabiting those portions of {flighted bark 
which seem deficient of albuminous matter. 
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There may be periodic times when fruit-trees and cereals will attain 
great perfection in growth, and appear wholly free from external fungoid 
disease, notwithstanding the soil, either mechanically or chemically con- 
sidered, is not of the most favorable character. Such appear^ces may 
lead to an extension of fruit-tree planting on such soil ; but with a 
single unfavorable season the fruit-grower's hopes may perish with his 
trees and^ labors. Torulacei fungi seem ever present, waiting in unde- 
veloped forms their time for action. 

My present experience leads me to suppose that pear-tree blight is a 
local fungus fermentation of the genus Torula, and which may be de- 
veloped under any one of a number of causes. Every condition that 
will prevent the bark and shoots from ripening will foster under high 
temperatures, in the presence of organic acid, (which is always present 
in green or unripe wood,) and vegetable nitrogeneous matter, one or 
more species of Torulacei fungi. Stagnant water in the ground contain- 
ing the drainings of decomposing organic matter is always charged with 
Torulacei budding spores and germinal matter, which if absorbed by the 
roots will certainly contaminate the sap of the tree. When small 
branches are attacked it may prove best to remove them, but the main 
branches and trunk may be saved by prompt action. The stained bark 
should be removed a^ soon as observed, and before the stain has gir- 
dled the branch or trunk, as may be. If not removed the sap-wood 
will be poisoned. In the case of' atmosphere blight, that is when the 
fermentation is produced from the immediate action of high tempera- 
tures on the outer bark, favored by previous conditions, the fermentation 
will proceed from the surface to the interior; but in the case of root ab- 
sorption the fermentation will proceed from the sap-wood to the exterior. 
The removal of the tree to a more favorable place, or drainage, will 
probably save the affected tree in the case of root absorption. 

Barry, on fruit-gardening, says, page 361, that ''Blight has never 
been known to originate on the dry, sandy loam of Long Island, not 
even with heavy manuring, the drought of midsummer always ripening 
the shoots so completely that the leaves drop off long before frost com- 
mences.'' 

Some interesting experiments have been prosecuted by Mr. William 
Saunders, superintendent of the Department grounds, in relation to 
pear-tree blight, particularly during the last two years. A pear-tree 
which was badly blighted on its main trunk was made the subject of 
special experiment. Nearly all of the bark was blighted* within three 
feet of the ground, only about an inch and a half in width being left to 
connect the upper part of the tree with the unblighted bark at the base. 
The affected part was removed and the sap-wood left quite exposed to 
view ; but to prevent injury from the air it was at once coated with a 
composition of carbolic acid, sulphur, lime, and water, and used as a 
paint. After the lapse of two years the tree has wholly recovered, 
and the denuded part is again covered with new and healthy bark. The 
tree in all respects presents a healthy appearance. Many other trees 
much affected with blight were coated heavily with the sulphur com- 
positions, and have evinced marked signs of improvement. Itisintended 
to continue these experiments on a larger scale, until sufficiently numer- 
ous and well-established facts attest the best mode of treatment. The 
Department grounds consist of a heavy, compact, partially undrained 
soil, lying low ; they are therefore unfavorable for the highest develop- 
ment of pear-tree culture. It has been only by persistent effort that the 
fruit-trees on the Department grounds have been brought to their 
present highly improved state. 
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The conditions of wood-growth most favorable to the development 
of pear-tree blight will form the subject of farther investigations, with 
the view to assist the practical cultivator to counteract, if possible, 
this troublesome and so frequently fatal disease. 

FIJI ISLAND COTTON. 

The Department is informed by Mr. Isaac M. Brower, United States 
consul at the Fiji Islands, that sea-island cotton, which is an annual 
plant in the United States, becomes perennial in those islands, and 
that its growth is much more vigorous there than here, and that for 
a term of years there is a continuous crop from the same planting. 
He has i^lucked cotton from a plant five years old, but the fiber is de- 
fective in one particular, and is objected to by the Liverpool merchants. 
They informed him that they feared that Fiji cotton is subject to some 
form of disease which caused it to knot, a fault which may be seen 
with the naked eye, Mr. Brower placed a specimen in my hands for 
microscopic examination. I placed one of these knotty specimens on 
a glass slide, put on it a drop of gum-water, over which I next placed 
a glass disk, pressing it down and submitting it to a power of about 
75 diameters. The nature of the knots, so called, became evident. 
The cotton fiber had, in consequence of an extreme twisting motion, 
become so intertwined that an artificial knot was formed. Mr. Brower 
stated, on seeing the nature of the knot under the microscope, that the 
present system employed to separate Fiji cotton from the seeds, viz, the 
use of rollers J is apt to draw the knotted fibers more tightly than would 
be the case if the cotton-gin were employed. 

When water is poured from a pitcher it generally partakes of a spiral 
motion, sometimes from left to right, at other times from right to 
left. The spiral motion is modified by the form of the surface over 
which it passes. Were the mouth of the pitcher plastic, the spiral mo- 
tion would modify its shape, bringing it into harmony with that motion ; 
the tendency of the water to move in a spiral direction, so far as it had 
force to overcome the resistance of the plastic substance, would shape 
it in harmony with that tendency. 

The animal and vegetable kingdoms exhibit many examples of organic 
bodies partaking of the spiral form ; many varieties of shells display 
perfect tapering spirals, and generally they take the same direction, viz, 
from right to left, viewing them with their apex turned from us. There 
are exceptions to this rule ; some have been found with the spiral 
thread winding from left to right. Many vines exhibit this tendency. 
It has been observed that persons who have suffered from headaches or 
from fever, frequently lose their hair. As a remedy, shaving of the 
head has been resorted to with good results. The hair grows faster, 
but it has been found to become wavy with a tendency to twist or curl 
when very frequently shaved during a term'of years. The human hair 
differs from hairs on leaves in its mode of growth in some particulars. It 
has individual roots, and springs from under the epidermis. The hairs, or 
cotton threads, of the cotton-seed resemble, in some respects, the human 
hair. They spring from under the outer dark brown skin or testa, and 
individually exhibit root formation. When a section of the cotton-seed 
is examined microscopically, it is found to consist of three principal 
parts, viz, the outer coating or testa under which is situated a lining 
membrane composed of a series of double cells surrounding and inclos- 
ing the nucleus ; from these cells the cotton fibers proceed. When a 
small portion of this series is combined with a little gum-water and 
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ground to a fine pulp, the cells, viewed with a one-eighth object-glass, 
will be magnified to about three-fourths of an inch in length. They are 
perfectly transparent and are seen to be banded near their centers. 
The cotton thread or fiber is supposed to be a flat ribbon^ although, 
when examining several sections of the roots of the fibers, I was con- 
vinced that the fiber is a flat tube resembling a ribbon. The twist- 
ing tendency of the cotton fiber is well known, its flat shape favor- 
ing that tendency. If the fibers, when growing or passing from their 
cells, obey the law which regulates the motion of liquids, as pointed out, 
we can account in a measure for their twisting, and as the spiral forms 
of water issuing from an orifice are regulated by the pressure of 
water and shape of orifice, so may the tendency of the cotton fiber 
to twist depend on the pressure of the circulating fluids. The experi- 
ments of Hales and Burcks show that the pressure of the ascending 
vine-sap is sometimes so great that it will raise a column of mercury 38 
inches. The pressure of the ascending sap of the cotton plant has not 
yet been examined. The ranker the growth, theoretically, the greater 
will be the tendency of the fiber to twist. 

A series of microscopic investigations on cotton of various growths, 
quick and slow growing, might lead to some practical and valuable 
results. In the mean time I would suggest, as the most effectual rem- 
edy, the frequent renewal of the seed in the Fiji Islands. 

Mr. Brower has notified the Department that he will take with him 
to Fiji, on his return, a quantity of fresh sea-island cotton seed, for the 
purpose of experiment as above suggested, and will report the re- 
sults.. 

ONION-BLIGHT AND ^MUT—iGemis ])eronospora.) 

About the middle of August last I was invited by Mr. Benjamin P. 
Ware, of Swampscott, Massachusetts, to inspect a field near his farm, 
consisting of four acres of onions, wljich were badly blighted with fungi. 
The ground had been cultivated in the usual manner, and prime seed 
was used. At an early stage of their growth it was discovered that the 
onion fungus had diffused itself so generally over the field that it was 
Fig. 29. . deemed useless to cultivate 

it further. In the plot we 
found remnants of the crop, 
but very few onions had es- 
caped the blight.. The crop 
was practically consumed, 
causing a loss to the propri- 
etor of about $2,000. I se- 
lected a few specimens of the 
blighted onions for experi- 
ment. The blight is first 
observed at tha base of the 
leaves as a white mold, which 
ultimately spreads over the 
bulb, gradually blackening 
the surface, and penetrating 
through thedayers. When a 
portion of the white mold 
found on the leaf is trans- 
ferred to the microscopic 
slide, and viewed by a power 
of about one-eighth, it appetirs as at 1, Fig. 29. The spores seen 
13 a 
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' on the ends of the branches are compound, and when moistened re- 
solve themselves instantly into separate sections, (2.) When the mold 
is matured, view by a power Fig. 30. 

of about 75 diameters, it ap- 
pears Rouble- fruited, as at 5 
and 6. It is believed by the 
farmers at Swampscott that 
dry -weather favors the 
grojVLth of the white mold, 
but that moist and rainy 
weather favors .the growth 
of the black fungus, or rot, 
which is seen mostly on the 
bulb of .the onion. When 
the black spores are viewed 
by a power of about one- 
eighth, they appear of a ro- 
sette form, (3,) each resem- 
bling a combination of cells, 
encircling a common center. 
Figure 30 represents at 7 a 
highly magnified view of a 
portion of the leaf of a mil- 
dewed oniony 8, a chain of elliptical spores, which grow in great 
profusion over it, when the leaf is kept in a moist condition for a 
few days ; 9 shows stomates of the leaf from which thread-like mold, 
mycelium, is seen to proceed, proving that the fungus has ramifications 
under the epidermis, and doubtless through the intercellular spaces, if 
not through the cellular substance itself, from which the fungoid threads 
draw nourishment for the support of their fruit, &c. I subjected the 
black spores (3) to the action of concentrated nitric, nitro-muriatic, and 
sulphuric acids, caustic, potash, and lime, for twenty-four hours, without 
effecting any change in the structure. When immersed eight days in nitro- 
muriatic acid, fhe spores become slightly bleached, and appear as at 4. 
When immersed in heavy oil of tar, which contains a large portion of 
carbolic acid, their structure is materially changed. 

In an address delivered by Mr. Ware before the Essex Agricultural So- 
ciety, at IS'ewburyport, September 29,1869, he said that ''The onion- 
blight and smut is at times very destructive to the onion crop, turning 
the most promising fields in a few days to scenes of desolation, which 
is caused, in my opinion, by a parasitic plant, growing upon and con- 
suming the vitality of the ouion. The onion-smut so impregnates the 
land with its spores, as to render it unsafe to plant onions for several 
years on land thus affected. White blight comes upon the crop at the 
period of its most vigorous growth, in a dry time, showing its effect per- 
haps in a small spot at first, but, in.case the dry atmosphere continues, 
rapidly spreading over the whole field. Two or three days give sufficient 
time to stop entirely all fiature growth of the crop, unless a change in the 
weather occurs unfavorable to the growth of the parasite." 

When an onion affected with fungus is placed in a vessel with a few 
drops of water and exposed to a temperature of about 75^, its decay- is 
hastened very materially, but apparently more from the presence of in- 
fusorial life than from the parasitic fungi. The latter seem to prepare 
the way for the development of a species of angulula, which appears in 
great numbers^ also, monads, water-mites, vibrions and bacteria, by 
breaking up the proximate elements. These being destroyed, or changed 
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in composition J a watery juice is always formed where the fungi rested. 
Whenever the conditions are favorable for aquatic life, it appears in 
profusion. This explains the cause of its rapid decay in the field, when 
once attacked by "mildew and smut," under high temperature and 
moisture. 

Moisture, and a temperature of about 70^, seem to have the effect of 
changing the sectio^al spores from their original appearance, as repre- 
sented in Fig. 18, 2, to that in Fig. 19, 10, in which a greater number of 
divisions is observed, containing sometimes as many as eleven cells, and 
all containing slightly elliptical spores. To ascertain the true course of 
the transformation of the onion-blight and smut will require further ob- 
servations 5 but I think it probable that the so-called smut is but a 
higher stage of the secondary globular yellow fruit seen on the mycelium. 
See Fig. 18, 6. The micro-chemical observations made fully sustain the 
views of the onion-growers, viz, that the onion-smut is very tenacious 
oflife. 

In many localities, rank weeds might be procured in great abundance 
on fields infested by the fungi, (on the field alluded to, weeds three feet 
in height grew in profusion;) were they cut down, sun-dried, spread 
over the field, and with them brushwood and all useless materials found 
about the farm burned, the surface-spores, and all germs of a parasitic 
life within reach, would be consumed, and caustic potash, lime, and 
charcoal would be liberated and diffused over the field for the benefit of 
the succeeding crops. 



On the 1st ot July last I commenced a series of experiments by the 
moist process with the bark of a peach-tree alfected with the yellows. 
Into five glass receivers 1 placed respectively, a few drops of water, 
just sufficient to form a moist atmosphere in each. Into No. Ij I put a 
piece of bark affected with the yellows ; into Ko. 2 a piece of bark from 



fchca and moisture. Previous to arranging the specimens in the re- 
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a healthy peach-tree ; 
into No. 3 a handful of 
peach-leaves from the 
unhealthy tree; into 
No. 4 a similar quan- 
tity from the healthy 
tree; and into No. 5 
portions of bark from 
the healthy and un- 
healthy trees men- 
tioned. All the spec- 
imens were secured 
from the outward at- 
mosphere. The tem- 
perature of the room 
in which the speci- 
mens were kept was 
frequently at 90^ Fah- 
renheit. These condi- 
tions were highly fa- 
vorable to the" de- 
veiopment of such 
fungi-germs as ma- 
ture under excess of 
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ceivers they were examined minutely with a low power, but no signs of 
fungi were visible. On the 15th day the unhealthy specimens in STos. 1 
and 5 exhibited^ on their external surface a spotted appearance. When 
Aiewed by a power of 75 diameters they were seen to consist mostly of a 
translucent, y-ello wish-brown, spiral, thread-like fungus, genus Ncema- 
spora. 

In Fig. 31, 1, 2, 3, and 4, represent the spiral stages of this fungus. 
When a portion about .03 of an inch is placed under an object-glass 
of one inch, and secured in the usual manner by means of a disc, with 
dilute gum-water, the spiral forms are seen to dissolve graduall^^, and 
ultimately to form a yellow stain. On viewing it with a power of one- 
eighth, it appears to be a mass of curved spores, resembling in form car- 
away seeds, but invisible to the naked eye. Each spore has a life-like mo- 
tion confined to a center of its own. When they are treated to the action 
of nitric, muriatic, and nitro-muriatic acids, no immediate change is observ- 
able ; and in those strong acids the life-like motion continues, which, I 
think, proves that the motions are not the result of any form of organic 
life, but simply what is known as ^* Brownian motion," which isr fre- 
quently seen when minute particles of inorganic matter are placed 
under a high power. When the spores are combined either with con- 
centrated sulphuric acid or caustic potash they become completely 
destroyed, forming a homogeneous mass, and their organic structure is 
no longer visible. 

Fig. 32 represents a Fig. 32. 

sectional view of the 
bark ; 6, Nceinaspora ; 
7, the, same, when 
placQcL in water or 
acid, except sul- 
phuric ; 8, a very 
highly magnified tbrm 
of the spores con- 
tained in 6. 

About the 20 th day 
mycelium was found 
in abundance grow- 
ing from the spiral 
threads, (see 5,)re-\| 
semb ling double- 
celled Puccinicij the 
spores varying i n 
number from 1 to 10, 
and so small that a 
power of one-eighth 
was required to give 
good definition. Since 
contact with water dis- 
solves this form of Ncemaspora without destroying the life of the spores, it 
is evident that the action of rain or washes of pure water will only tend 
to diffuse the spores over the body of the tree and roots, while the ap- 
plications of solutions of sulphuric acid and alkalies will destroy them. 
Hence a remedy may be found for peach-yellows in the application ol 
alkalies and sulphates, and their compounds, to the bark and roots ot 
the trees. Statements have frejtuently been made that the application 
of hot lye has been known to cure peach-yellows when applied to the 
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bark and roots. My observations seem to confirm these common ru- 
mors. 

In receiver No. 5 the healthy bark was not contaminated, seemingly, 
with the Nwinaspora^ notwithstanding its immediate contact during 
several weeks with the unhealthy bark. As might be expected, the 
common molds, Penicillium and Mucors, grew all over the surface of the 
specimens, healthy and unhealthy. The leaves in ^^os. 3 and 4 were 
next examined. They had been subjected to the same treatment as the 
bark. The healthy leaves, although confined during four weeks in a 
moist atmosphere, at a temperature ranging from 80^ to 90^, exhibited 
no signs of mildew. A split branch to which the leaves were attached 
exhibited a small portion of Mucor fruit, and Mycelium on the sap- 
wood and pith 5 but the unhealthy leaves ay ere completely covered in 
two weeik^ with Mycelium^ (mold,) and the fruit of the common blue, 
yellow, and black Fenicillmm and Mucors. I have repeated these ex- 
periments several times, always with the same results. It is evident 
that the healthy leaves possess an antiseptic substance, which prevents 
the growth of the common molds on. them. A portion of healthy and 
unhealthy leaves from the trees above mentioned was analyzed in the 
laboratory to d^etermine the respective amounts of moisture, organic 
matter, and ash in them, and gave the following results : 

Healthy peach-leaves : 



Moisture 29.20 

Organic matter ; (33. 22 

Ash 7. 58 



100.00 



Unhealthy leaves : 

Moisture 36.9 

Organic matter 59.4 

Ash 3.7 



100.00 



The fact of the absence of ash or solid matter and of the increase of 
moisture in the unhealthy leaves, would of itself account for their greater 
tendency to mold. Since leaves do not absorb earthy matter from the 
atmosphere, it is evident that the cellulat structure of the tree has in 
some way failed to perform its functions ; for, had the ascending sap car- 
ried with it potash, lime, or other earthy matter, the leaves would have 
been stored with them, since the leaves have no power to evaporate 
them. The deficiency of earthy matters in the leaves may also account 
for the absence of ash in the fruit. If the theory is well founded that the 
leaves elaborate juice for the growth of the fruit, the leaves being de- 
prived of proper nourishment, the fruit cannot mature. It has been 
long observed that trees affected with the yellows fruit earlier and ma- 
ture prematurely, and soon decay. The presence of a larger amount 
of sap in the unhealthy than in the healthy, indicates an earlier and 
greater flow than in that of the healthy tree. The presence of watery sap 
in the leaves, twigs, and buds would induce naturally an early growth 
of fruit and premature decay. Erom these and other observations the 
disease seems traceable to the body of the tree or roots. Applications 
of washes in this case to the leaves would probably prove useless, but 
if applied to the bark and roots might prove curative ; and for that 
purpose, judging from" microscopic observations, I would recommend 
the frequent ai)plication of hot lye as the best substance. 
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J. M. Aslier, of the Fruitvale Nursery, Paradise Valley, National City, 
California, writes to the Department under date October 28, 1872, as 
follows : " One of your writers suggests lye as a remedy for yellows of 
the peach trees. Our soil in California is more or less impregnated 
with alkali, and I never have seen a case of yellows in the State." 

POTATO BLIGHT AND EOT. 

Tlie potato-disease was first observed in Germany, near Liege, in 
1842 5 in Canada in 1844, and in England in 1845. In the following 
year it prevailed very extensively over almost all parts of Europe. The 
summer was unusually cloudy and moist, a circumstance which doubt- 
less had great effect in fostering the disease. It has been estimated 
that the dafiiage sustained by Great Britain and Ireland in the year 
1845 was not less than £21,000,000, and in 1846 probably twice that 
amount. The London Times estimates that the loss sustained by Great 
Britain during the present year, in consequence of this disease, will be 
from twenty to thirty millions sterling. 

For thirty years mst the potato-rot has been attributed to a parasitic 
fungus, known ^i^Botrytis infestans^ but the recent microscopic re- 
searches of Dr. Pay en have resulted in the discovery of a form of fun- 
gus in the diseased potatoes not heretofore observed. It is thought, 
however, by Berkeley and others, that the new form detected by Dr. 
Pay en is probably a secondary fruit {oosj)ore) of the Botrytis itself, 
the habits of which are not yet fully understood, although many Of the 
ablest investigators of Europe have for years past been devoting more 
or less attention to the subject. It has been observed that the fungus 
attacks the stalks, first causing brown blotches. The disease is next 
transmitted to the tubers. If we take a withered stalk, which has de- 
cayed in consequence of the fungus, it will be found that the' brown 
markings have ripened into forms similar to those discovered by Dr. 
Payen ; and if a longitudinal section of the stalk is made, it will be seen 
that the interior is also covered with these spores highly matured and 
generally connected with a very slender jointed light-brown mycelium. 
The dark rounded forms are visible to the naked eye, but when viewed 
under a power of fifty diame- 
ters they appear to vary in 
size, although with this power 
they generally appear to be 
about the size of a large pea. 
Some are elongated, and all 
are of a very dark-brown 
color. 

Fig. 33 represents various 
fungoid conceptacles which 
I have found on the interior 
of the stalk. When highly 
matured they are covered 
with dark-brown, rigid, thorn- 
like appendages, having a 
slightly wavy appearance. 

Fig. 34. B represents a Ion g- 
itudinal section of the stalks ; 
1, 2, 3, 4, dotted ducts ; 5 and 
6, spiral ducts; 4 and G are 
represented as being choked 
up by means of budding spores, which were probably absorbed as 
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germinal matter and matured as represented into well-defined cellu- 
lar structures. Their enlargement by the mere process of budding would 
tend not only to fill up the whole air-space, but also to burst the cell- 
Fig. 34. walls, destroying the functions 
► of the plant; U, budding-cells 
passing through dotted duct- 
cells ; S, S, S,"S, the newly dis- 
covered fungi-fruit, (concepta- 
cles.) 

The true mechanical struc- 
ture of the dotted ducts can 
only be seen when they are 
highly compressed. A section- 
al view of them is shown at 1. 
They are pentagonal, (five- 
sided.) When not compressed 
they appear dotted, as at i. 
When slightly compressed, as 
at/. When highly compressed, 
as at e. They are composed of 
a lace-work, the openings of 
which are doubtless covered 
with a membrane of very trans- 
parent cellulose. The whole structure is calculated to give great 
strength with great porosity. Another peculiarity connected with the 
dotted ducts is worthy of mention. On each angle of the duct a series 
of very small elliptical cells extend lengthways, as represented at 1 
and 3, F, giving the ducts great rigidness. These peculiar markings, 
independent of their uses, are of great value to the microscopist in 
assisting him to distinguish their relation in minute leaf-buds, &;c. In 
some cases, when tracing the position of spiral and dotted ducts, re- 
quiring high powers of the microscope, I have found it difiScult to dis- 
Fig. 35. " tinguish one from the other, 

without destroying the cellu- 
lar matter surrounding them, 
which frequently is not desira- 
ble ; but with a knowledge of 
these markings the distinc- 
tion is easily made. With a 
"section-cutter^^ make a very 
thin slice of a potato, cutting 
through the eyes, subject the 
slice to the action of concen- 
trated nitric acid about five 
or ten minutes. The star(3h 
will become transparent. 
Next place the slice on a 
microscopic glass slide of suf- 
ficient size to hold the whole 
section, place a few drops of 
gum and glycerine compound 
on it, over which lay a thin 
glass and compress the whole slightly; adjust the specimnes prop- 
erly under a power of from 75 to 200 diameters, when the vascular 
bundles will be found to be connected with the eyes of the potato. 
Similar examinations of sections cut at different points will demonstrate 
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the fact that these vascular bundles form a complete sphere, at a depth, 
of about from one to two eighths of au inch below the surface, enveloping 
the whole interior portiou of Fig. 36. 

the potato, and connecting- 
with the outer surface at every 
eye. If fungoid spawn {my- 
celium) or spores are contained 
in the spiral or dotted ducts 
which form these bundles 
they will be visible, as the 
acid will not affect either the 
ducts themselves or the fun- 




gus. 

Fig, 35. C represents a high- 
ly magnified interior view of 
the cells of the skin of an 
affected potato, traversed by 
a dark jointed amber myceli- 
um, I have not been able to 
detect any form of mycelium 
traversing the potato-cells, 
except on the interior surface 
of the skin ; but judging from the habits of mycelium^ I doubt not that 
it may be found traversing the interior of the vascular bundles of po- 
tatoes highly decayed, as described by Dr. Payen. 

Fig. 36. D exhibits the appearance of a section of a . potato showing 
the starch-cells and vascular bundles, dotted ducts, and spiral ducts 
intermixed. The largest cells shown are very highly magnified, in order 
to exhibit their real structure. The pentagonal lines, which will be 
observed inclosing the starch granules, represent a section of three dis- 
tinct cell- walls, one within the other. The interior, or third cell,, con- 
tains the starch. 

Fig. 37 exhibits a section of a potato ; f/, the root-stem ; a a, sections 
of eyes ] ttt exhibits the position of other eyes, but not in section. It 
will be seen that the inner Fig. 37. 

markings exhibit a series of 
central circular and radiating 
lines leading from and return- 
ing to the root-branch g. 
These lines represent the ar- 
rangement of the vascular 
bundles of the potato. When 
a potato is cut in two section- 
ally, lines will be exhibited as 
shown, especially if a pink- 
eye" potato is used; and, if 
exposed to the action of the 
air for a short time, the nitro- 
genous matter in the imme- 
diate vicinity of the vascular 
bundles blackens. I have 
stated that the starch is in- 
closed in three cells. They 
consist of, first, an outer 
cellulose transparent cell; secondly, an opaque nitrogenous cell or 
lining; and thirdly, an inner cell, composed of very transparent cellu- 
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lose, in ^vliicli the starcb- granules grow ; h represents such a cell. These 
cells contain from thirty to seventy granules, c rci)resents a broken 
cell, from which the starch is seen as if in the act of leaving ; a repre- 
sents a portion of a broken cell ; precipitated starch. The starcli- 
granules, individually considered, consist of the starch proper and a 
cellulose covering or cell. 

On receiving some diseased potatoes from Mr. B. P. Ware of Swamp- 
scott, Massachusetts, under date November 1, 1872, I commenced a 
series of experiments on them, having in view the detection of the 
mode of action of the fungus on the nitrogenous matter of the potato 
and other considerations. I arranged five vessels as follows : into l^o, 1, 
I put a strong solution of sulphate of copper ; into No. 2, a dilute solution 
of sulphite of soda ; into No. 3, the milk of caustic lime in excess ; into 
No. 4, a very dilute solution of carboMc acid in water ; into No. 5, pure 
water. I placed in each solution half of a diseased potato. The follow- 
ing will show the action and results after six days' saturation : The 
potato in No. 1 solution was found to be perfectly preserved and deo- 
dorized, so that it could be sliced into sections, and preserved for future 
use. No. 2 solution failed to preserve, deodorize, or prevent the destruc- 
tive action of the mycelium of fungus, contrary to expectation. No. 3 
destroyed the odor on application, but in two days the lime became 
completely carbonated, forming a mass of chalk, when the offensive 
odor appeared again, and decomposition of the nitrogenous cell went 
on as if lime had not been present, and infusorial life, in the form of 
ftactma, appeared in great numbers. No. 4 specimen was preserved 
completely. In No. 5 specimen decomposition seemed to have been 
slightly retarded at first, but the decomposition on the third day was 
in full action, and the odor became very offensive before the sixth day. 
When a portion of No. 3 was placed on a microscopic slide, and secured 
by means of a glass disk, and viewed under a power of about 75 diame- 
-ters, masses of starch-grains appeared in cellulose cells all over the 
field, as illustrated by &, Fig. 37. A reference to Fig. 38, F, will show 
-p.^ 3g the position of those cells, a, dj 

t. They are held in position in 
the potato by the nitrogenous 
cell which is held in turn by 
an outer and inner cellulose cell, 
a, d. When a sound potato is 
grated down, all these cells are 
broken, because of their perfect 
cohesion to one another. One 
cell cannot be broken without 
breaking all. But in the case 
of rotting potatoes, the nitroge- 
nous cell which binds the three 
together is partly removed by 
the fungoid action, but princi- 
pally by infusorial life (bacteria) 
which live on it. The inner or 
center cell containing the starch 
is thereby liberated. This is ow- 
ing partly to the soft and yield- 
ing character of the cells and the machinery used in reducing the pota- 
toes to a pulp, and being so buoyant as to float the starch-granules 
within them, are carried away in the process of washing as stated. 
Dr. Payen, as early as 1846, in a paper read by him before the Paris 
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Academy of Sciences, stated that the starch of fungoid potatoes is not 
injured, and during the present year Dr. Hooker, of Kew Gardens, 
London, has, after a microscopic examination, made a public statement 
to the same effect. 

Starch manufacturers, on the other hand, have stated in the columns of 
the English scientific monthlies that, while they do not deny the state- 
ments of these scientists, they affirm that a large portion of the starch 
of the rotting potatoes will not sink and is washed away. The results 
of my investigations, as above described, will, I think, sufficie*htly ex- 
plain the discrepancy between the savans and the manufacturers. To 
subject the matter to a practical test I placed a portion of the rotting 
potato in a muUer and ground it into a very fine pulp, thereby ruptur- 
ing the third cell. I next placed the pulp in water. After twenty-four 
hours I examined, microscopically, the precipitate and the whitish mat- 
ter floating in the column of water. I found the whitish substance to 
be cellulose, or broken cells, while the precipitate was pure starch, show- 
ing that the starch had escaped from the cells by the extra friction. Mr. 
Mattin McKinzie, of Boston, Massachusetts, wrote to the Department 
under date November 1, 1872, stating that, in a field near his residence, 
Early Eose and Jackson White potatoes were planted last season, adjoin- 

. ing each other 5 the first, or Early Rose, proved nearly an entire failure 
from blight-fungus ; while the second, or Jackson Whites, grew to per- 
fection. Not the slightest appearance of blight was manifested in any 
instance on them. The writer further states that the conditions of plant- 
ing, manuring, and soil, were practically the same in each case. Facts 
similar to these have been collected from time to time, and form an impor- 

..tant point for further observation. They indicate a strong probability 
that the disease may be due to the condition of the potatoes used as seed. 
It has been frequently stated "that the potato, from high cultivation, 
has run out, and that recourse should be had to the seed of the plant as 
a means of renewing the crop." The terms "high cultivation," if they 
have any practical meaning, must signify that an internal organic struct- 
ural change has taken place.' It may be that the vascular bundles, or 
air-cells, occupy a larger relative space in the highly-cultivated potato, 
so called, than they did when this vegetable first became an object of 
pubhc interest 5 if so, this alone might in part explain one of the great 
causes of potato-rot. The fact that the disease in the potato always 
appears first in the vicinity of the air-cells, would seem to fortify this 
idea, and investigation in this line m^ht prove profitable. 

A superabundance of moisture and heat produces rank vegetable 
growth. The first structure formed consists of cellulose cells, which 
may include the vascular bundles and other forms of cellular tissue. 
Nitrogenous cells next follow as a lining to cellulose cells, and within 
these again form cellulose cells, which, in the case of the potato, contain 
the starch, and the more likely is this the mode of action from the fact 
that starch may be made from the nitrogenous matter, while the latter 
cannot be made frbm the former. It is evident that the Jackson Whites, 
in the case alluded to, were proof against^he attacks of fungi, although 
surrounded by them, and the inference might be drawn that the seed of 
the Jackson Whites was in a more favorable condition when planted 
than was that of the Early Rose, and hence the assimilations of the 
plants were not retarded. -The savans of Europe, according to the 
English monthlies, have nothing better to offer as a remedy than the 
cutting off the stalks the moment the brown blotches appear. This may 
be the best mode of preserving the tubers as an article of food, under 
the circumstances ; but in the absence of stalks, leaves, and the healthy 
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action of light and air on them, the tubers will not attain a healthy and 
consolidated growth, and the use of such for seed will increase the ten- 
dency to premature decay, and to the attacks of the potato fungus, 
Botrytis infestans, which is always present in damp places on plants of 
the natural order solaiiece, but never on any plant not of that order. 

The mechanical and chemical properties of the soil in which potatoes 
are planted should be also considered. Potash has the property of ab- 
sorbing and retaining moisture in a high degree, and will thereby tend, 
when pfesent in excess, to keep it wet or moist, while carbonate of soda 
has the property of giving off water, that is, in a dry atmosphere. Soda 
effloresces its crystals will lose in a dry atmosphere the greater part of 
their water on mere exposure to the air. These conditions should be 
especially considered when either of these alkalies is in excess in the 
soil, particularly when a soda soil is in contact with a very moist one ; 
^ince they may have important effects not only on the chemical condi- 
tions of the potato but also on the growth of the relative proportions of 
the organic structure, such as the spiral ducts, parenchyma, nitrogenous, 
and starch cells. 

The ash of potatoes which grew on a potash soil, according to Pro- 
fessor J. W. Harding, of Virginia, contains potash 52.5, soda .5. . During 
the month of December last we had an opportunity of making a par- 
tial analysis of some samples of potatoes grown upon soil strongly 
impregnated with soda, (sent to this Department by W. F. Arney, 
secretary and acting governor of New Mexico,) and it was found that 
there was a strong predominance of the amount of soda present over 
that of the potash, showing the power of substitution, and suggesting 
the possibility of change in cellular structure in consequence. 

I would recommend that when tubers in any locality have grown to 
a state of perfection dtiring epidemic periodSj as in the case of the Jackson 
Whites alluded to, a sufficient quantity of such should be selected for 
seed purposes and planted in still more favorable localities, and that 
this course should be continued. 



INFLUENZA IN HORSES. 

By James LA\y, 
Professor of Veterinary ScimceSj Cornell University.^ 

In presenting the following report on influenza, I beg to acknowledge 
my indebtedness to correspondents of the Agricultural Bureau lor 
valuable information concerning the progress of the malady, and also 
to the various scientific men mentioned in the text, who have all re- 
sponded promptly and heartily to any request for information or assist- 
ance. 

While much that is of value has been secured, and especially on the 
question of the causation of the disease, I would respectfully submit 
that certain points require further investigation, and are yet capable of 
elucidation, inasmuch as the malady is still progressing and continually 
invading new territory. 

I would refer especially to the observations on the amount of ozone 
in the air, and the disturbance of atmospheric electricity, both of which 
were remarkably in excess at Toronto in September, and the former at 
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Lansing:, Michigau, during the visitation. By instituting a series of 
experimental observations at different non-infected places, as the South- 
ern and Western States, including the Pacific slope, and continuing 
these until the disease is at its height, the question could be decided as 
to whether these are essential accessory causes. It has been sufiBciently 
demonstrated that they are not the true specific causes. 

Another point which wants elucidation is the inoculability of the 
disease, or its transmissibihty, by transferring the blood of a sick animal 
into a healthy system. The limitation of the poison to the air passages, 
which the failure to transmit the disease by transfusion would seem to 
imply, would have a very important bearing on the question of prevention 
and treatment. 

Definition, — An epizootic specific fever of a very debilitating type, 
with inflammation of the respiratory mucous membrane, and less fre- 
quently of other organs, having an average duration of ten to fifteen 
days, and not conferring immunity from a second attack in subsequent 
epizootics. 

Synonyms. — The corresponding disease in man was known to the older 
physicians as Peripneumonia nothUy P. typhoideSj P. catarrJialis^ Pleuritis 
humiduj Fidris catarrahlis, Catarrhe plumonairCj Catarrhus d contagio, 
Defliixics caiarrhalisy Cephalalgia contagiosa, Bheuma epidemicuno, &c. As 
seen in animals it has received the following designations: Epizootic 
catarrh, catarrhal fever, gastro-catarrhal fever, mucous fever, gangrenous 
peripneumonia, epizootic pleuro-pneumonia, entero-pneumo-carditis, 
epizootic nervous fever, distemper, blits: Icatarrh^ rheumatic catarrh, la 
grippcj cocote, typliose, septiccemio^ &c. 

Past history, — The frequent co-existence of an epizootic catarrh in 
man and the horse, and to a less extent in other animals, lends some 
color to the hypothesis that they are due to closely-allied causes. The 
records of its' prevalence in man might therefore be profitably referreci 
to as illustrating the action of such causes at a time when veterinary 
records are few and imperfect. 

Between 415 and 412 before Christ, Hippocrates and Livius report 
the extraordinary prevalence of catarrhal maladies in Greece and 
Eome, which Schuurrer and Haeser suppose to have been influenza. 
Diodorus Siculus reports an epidemic, apparently of the same kind, in 
the Athenian army in Sicily in 415. 

Absyrtus, a Greek veterinarian, writing about A. D. 330, describes a 
disease in the horse having the general characters of influenza. This 
appears to be the earliest record of such an affection in the lower ani- 
mals, yet the reports of epidemics at an earlier date almost necessarily 
imply the existence of the equine malady. 

Passing over a nurpber of epidemics, we come to the next recorded 
equine influenza in A. D. 1299. In this year a catarrhal epidemic 
spread widely in Europe, (Parkes.) The equine disease is thus described 
by Laurentius JRusius, as it prevailed at Seville: ''The horse carried 
his head drooping, would eat nothing, ran from the eyes, and there was 
hurried beating of the flanks. The malady was epidemic, and in that 
year one thousand horses died." 

Six epidemics of influenza are recorded in the fourteenth century, 
but among animals nothing more than an epizootic quinsy at Rome, 
from which Eusius, who reports it, lost fifty horses. 

We have no distinct evidence of influenza in animals in the fifteenth 
and sixteenth centuries, though in 1510 and 1580-'81, during the preva- 
lence of cattarrhal epidemics in Europe, animals suffered severely, from 
what disease is not stated, (Salius Diversus, Thomas Short.) 
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SoUeysel describes an epizootic among the horses of the French army, 
operating in Germany in 1648, which closely agrees with influenza. It 
began by fever, great prostration, tears running from the eyes, and a 
profuse greenish mucous discharge from the nostrils. The appetite was 
lost and ears cold. Few recovered. This appears to have closely fol- 
lowed the epidemic influenza of 1G47, mentioned by Hensinger. 

In 1688 influenza was epidemic over the whole of Europe, spreading 
from east to west. •In England and Ireland it was immediately preceded 
by a nasal catarrh, from which horses universally suffered, (Short, Eut- 
ty.) In 1693 it again prevailed over the whole of Europe and the Brit- 
ish Isles, attacking first horses, and then, after a short time, men, (Web- 
ster, Short, Forster.) In 1698, during an epidemic catarrh in France, 
cattle and horses suffered from what was described as a fiilious plague, 
(Bascom.) The year following influenza prevailed among horses in 
France, and severely among men and horses in England, (Webster.) In 
America in the same year horseS were first attacked, and afterward men, 
(Forster.) 

The year 1707, remarkable for an eruption of Vesuvius and the up- 
heaval of a new island in the iEgean Sea, witnessed an epidemic catarrh 
in Franconia, (Steurlius,) and in England, where horses also suffered, 
(Short.) A similar eruption, with earthquakes, in 1712, coincided with 
an epidemic and above all an equine influenza, (Laucisi, Kanold.) In 
the winter of 1727-'28, horses in Great Britain suffered from epidemic 
catarrh; in Ireland it attacked man a little later, (Eutty.). 

In 1732, seven earthquakes occurred in China, followed by pestilential 
diseases in man and malignant carbuncular diseases in animals. A lit- 
tle later influenza spread over Europe and America from east to west, 
(Glugo.) Arbuthnot and others who described it in England remarked 
upon the sulphurous vapors pervading the atmosphere, and that men 
and horses were attacked successively. Gibson, who furnishes a full 
description of the affection in the horse, says that it attacked mainly 
young or ill-conditioned animals, and did not prove fatal. In 1736 and 
1737 it again prevailed in England, attacking men and horses. Short, 
who records this, mentions an eruption of Vesuvius in the latter year. 
In 1740, 1742, and 1743 violent sore throats prevailed in man, horse, and 
ox, (Huxham, Eutty, Faulkener;) but whether due to influenza is not 
plain. In 1746 and 1750-^51 catarrh was epizootic among horses in Ire- 
land, (Eutty, Osmer;) in 1758 in Scotland and England, attacking man 
as well, (Whytt, Bascom;) in 1760, after an eruption of Vesuvius, in- 
fluenza appeared ia Great Britain, Ireland, and elsewhere in Europe, 
attacking first horses, then men, (Bisset, Eutty.) In 1760 it is reported 
as in Denmark, attacking horses and dogs; and in 1762 in France, Ire- 
land, and other parts, of Europe, among horses and men, (Eutty, Bot- 
tain.) 

In 1767 it prevailed in Europe, and above all in England, where it 
attacked first dogs and horses, then men, (Forster, Iteunsen;) also in 
America amyng horses. It carried off almost all the young horses and 
colts in Kew Jersey, and was very ruinous in New England, (Webster.) 

In 1776, after a very severe winter and warm summer, with an earth- 
quake in Wales, influenza spread over Europe. Fothergill, Cumming, 
Glass, Haggarth, and Pultney, in England, and Lorry, in France, 
noticed that horses and dogs suffered before it attacked human 
beings. Huzzard speaks of the horses suffering last. Poultry died 
in great numbers from an epizootic with defluxions from the eyes. 
In 1780, after eruptions of Vesuvius and Etna, and a terrible earth- 
quake in Taurus, influenza appeared among horses. Huzzard ^escribes 
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it as seen at Paris. Gluge and Hensinger say that it broke out epidem- 
ically in September, 1780, in China, and, spreading over Asia, reached 
Moscow in December, 1781, gained Eevel and Western- Prussia in Feb- 
ruary, 1782, and Spain and Italy in August and September. Forster 
says it prevailed in America in the spring of 1781, and the following 
year in Europe. Haveman records an equine iniaiuenza at the same time 
in Germany, and Abilgaard leaves a monograph on the disease as it 
prevailed in the royal stud at Copenhagen. This year was rigorously 
cold all over Europe. In 1798 influenza again prevailed among horses 
in England, (Wilkinson, White.) 

In 1800 influenza was said to have prevailed at Whampoa, in China, 
whence it was believed to extend over Asia, reaching Europe in 1802 
and England in January, 1803, (Gluge.) Though in some places man 
alone appears to have suffered, in others horses fell victims as well, 
(Hensinger.) In 1814 this affection prevailed in horses in Switzerland, 
(Hensinger,) and 1815, in a malignaftt form, in England, (Wilkinson, 
Youatt) It appeared again in an epizootic form in England in 1819, 
1823, (Field,) and 1828, (Brown.) 

In 1833 it extended over Europe from east to west, attacking men, 
horses, dogs, and even cats. It prevailed in Courland from January to 
March, (Possart^) in Pomerania and Saxony in April, (Ehodes, Prinzj) 
and in France in May, (Compte Eendu de FEcole, Yet. d'Alfort.) In Eng- 
land Mr. Hayes describes it as lasting from October, 1832, to March, 
1833. It was a " catarrhal fever, joined with inflammation of the lungs 
and liver and trachea and oesophagus and larynx and pharynx, and 
the mucous lining membrane of the bowels, frequently with all the 
symptoms of malignant catarrh, and these in an aggravated form. In 
some cases there was excessive diarrhoea, the faeces were black liquid 
mucus, bloody and exceedingly fetid, and accompanied by such ex- 
treme debility that the animal could not move without falling; there 
was quick pulse, injected nose, mouth and gums as red and dry as pos- 
sible, and resembling a piece of lean dry beef. In some there was ex- 
cessive anasarca ; in others phlegmonous tumors in different parts of 
the body; in others again there were spasmodic jerkings and lameness 
in the legs, shoulders, and hips." 

In 1834 it is reported in Brandenburg, (Hensinger,) and in 1855 and 
1836 in France and England, (Prinz, Veterinarian.) In the sirring of- 
1845 it again prevailed in England, and in July became complicated by 
a severe inflammation of the eyes and dropsies beneath the belly and 
on the legs. (Veterinarian.) i3uring the great influenza epidemic of 
1847, it prevailed extensively among horses in Europe, and was unusu- 
ally prevalent in England in the two following years as well. Since 
that time it has been especially prevalent in Great Britain, in 1851-'52, 
1854, 1856-'57, in the early summers of 1862 and 1863, and in the latter 
part of 1871. 

Past history of the influenza of 1872, — According to information re- 
ijeived from Professor A. Smith, veterinary surgeon, Torcyito, the first 
cases occurred in the townships of York, Scarboro', and»Markham, about 
fifteen miles to the north of that city, among the last days of Septem- 
ber. He says, " I think the first cases were noticed among horses run- 
ning at pasture." Oases were seen in the city of Toronto by October 
1, and in three days it had attacked nearly all the horses of the street- 
cars and livery-stables. On October 18 it was reported as general in 
Montreal and Quebec and throughout the Dominion. 

Several Canadian horses were introduced into Detroit on October 10 or 
11 sufiering from what was supposed to be a catarrh. On arrival they 
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were at once placed in a large stable in the city, but almost immediately 
transferred to a smaller one to guard against the possibility of conta- 
gion. Two days later the disease showed itself in the horses occu- 
pying the lafger stable, and in three days all of these were attacked. 
Meanwhile it had appeared in the smaller stable as well. No other cases 
are known to have occurred in the city until October 20, and soon after 
this it became general. Two of the imported horses were well enough 
to work from the first, and were constantly on the streets in the business 
part of the town. 

On October 14 it was reported in Buffalo, New York, and was general 
by October 21. By October 17 Eochester had half its horses ill, and 
West Batavia had been attacked. 

On October 19 it existed in Syracuse in newly-arrived Canadian 
horses ; on the 22d one hundred to two hundred were sick in boarding 
and livery stables, and it spread with great rapidity in the country 
around. 

As early as October 20 it was reported in Warren County, Pennsyl- 
vania ; on October 21 at Depauville, Jeiierson County, Attica, Wyoming 
County, and Steuben County, New York, and Keene, New Hampshire. 
On October 22 at Brooklyn, New York, Jersey City, and Boston. On 
October 23 it was prevalent at Newburgh and in the country round New 
l^ork, in the towns situated on the New York Central Railroad, from 
Syracuse to Albany inclusive ; in Hartford and New Haven, Connecticut ; 
in Block Island, in Providence, and Newport, Ehode Island ; in Luuen- 
burgh, Vermont; in Bangor, Portland, and Augusta, Maine 5 in Washing- 
ton and CarroUton, Ohio, and in Chicago, Illinois. On October 24 Lexing- 
ton, Sanilac County, Michigan, and Baltimore, Maryland, were affected. 
On October 25 the first cases appeared in Oswego, New York, also in 
Clarkstown, Buckland County, and in Livingston County, New York ; 
■Westfield, Massachusetts 5 Lewistown, Bethel, Topsham, and South 
Parsonfield, Maine, (at the latter place, which is thirty miles from a city, 
the first case was a horse from a city stable, and a week later a colt in 
the same stable.) It was also reported at Corry, Pennsylvania, at this 
date. On October 26 it reached Sheridan, Chautauqua County, New 
York, and Pontiac, Michigan. On October 27 it attacked Glens Falls, 
Catskill, and Ppughkeepsie, New Y^ork, and Kockville, Tolland County, 
Connecticut ; in the last case it was supposed from Springfield, Massa- 
chusetts. On October 28 the Watertown street-cars were stopped, and 
the disease -had just appeared at Binghamton, New York, Paterson, 
New Jersey, Philadelphia, Pennsylvania, and Washington, District of 
Columbia, October 28 j in the last place in sick horses brought from the 
North. 

On October 29 it was announced in Washington County, Vermont : 
in West Chester County, Port Jervis, and Carmel, New Y^ork 5 at Titus- 
ville, Pennsylvania, and Columbus, Ohio. 

On October 30 it was reported for the first time in Peekskill and 
Nyack, N^w York. On the 31st it appeared in Little Genesee, in Ro- 
sendale, and Deposit, and in Ithaca, New York, having existed since the 
25th in Trumansburgh, ten miles to the northwest of the place last named, 
and slowly reached Yarna, three miles to the east of Ithaca, on Novem- 
ber G. Pittsburgh, Pennsylvania, and New Hope, Pennsylvania, were 
reached on October 31, the first of these places by five or six horses 
brought from New York City to the livery stables of Messrs. Moreland 
and Mitchell ; the street-cars had to be stopped on November 5 for the 
lack of horses. Yet even up to this date Belmont's horses at Babylon, 
Long Island, and McDaniels's, at Saratoga, were still reported sound. 
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On November 1 it reached Kingston, ou the west side of the Hudson, 
and Washington County, !N"ew York, attacking first the livery and canal 
horses, contrary to what occurred at Buffalo, where canal horses escaped 
until October 22. Is this difference to be accounted for by the fact that 
the canal did not extend into Canada "? 

At the same date it was reported at Germantown and Lancaster, 
Pennsylvania; Cincinnati, Bucyrus, and Etna, Ohio; Eomeo, Michigan ; 
Portsmouth and Chuckatuck, Virginia, and ^Tewark, Delaware, starting 
in the last case with a horse Just arrived from Baltimore, Maryland. 

On ISTovember 2 it appeared at Adams, Massachusetts ; on the 4th at 
Pittsfield ; on the 5th at Great Barrington, and on the 6th at Eichmond ; 
all in the Hoosac Yajley. On the same date it was observed at Charles- 
ton, South Carolina, in town and country at once. 

On I^ovember 3 it broke out at Elyria, Ohio, confining itself for five 
days to teams which had been driven to Cleveland ; at Goldsborougb, 
!North Carolina, and Columbia, South Carolina. 

On ITovember 4 it was reported at Springfield, Illinois, and in Lehigh 
County, Pennsylvania, where ^' it spread like fire along the canal and 
into the surrounding country." 

On November 5 it was reported in Tioga, Elk, Chester, and Wyoming 
Counties, Pennsylvania, and at Grand Eapids, Michigan. 

On November 6 it reached Cooperstown, Otsego County, New York ; 
Greensburgh, Pennsylvania, and Eichmond and Campbell County, Vir- 
ginia ; and on November 7 Butler County, Pennsylvania. 

On November 8 it had attacked Montcalm, Livingston, and Ottawa 
Counties, and Lincoln and Tuscola, Michigan ; Eavena, Ohio, and Dan- 
ville, Virginia, where it prostrated 75 per cent, of the horses in twenty- 
four hours. 

It was reported, November 9, in Hampton, Virginia, and two severe 
case^ at Johnstown, Cambria County, Pennsylvania, where, however, it 
did not become general till the 24th, so that these must be considered 
questionable. 

November 10 it existed in Sandusky, Ohio, on November 11, at Mar- 
shall, Michigan, Indianapolis, Indiana, and Savannah, Georgia. 

November 13 it reached Scranton and Forest County, Pennsylvania, 
Hamilton and Marion, Ohio, and Wilmington and Tarborough, North 
Carolina, while it had reached its height at Louisville, Kentucky, and 
Milwaukee, Wisconsin, and was merging into dropsical and other fatal 
complications in Buffalo, New York, Baltimore, Washington, Philadel- 
phia, and Ealeigh, North Carolina. 

November 14 it existed at Toledo, Ohio, andLynchburgh, Virginia, and 
was nearly universal in Buckingham County and at Wheeling, West 
Virginia. November 15 it was reported in Mechanicsburg, Grampian 
Hills, and in Clearfield County, Pennsylvania, in Defiance, Ohio, and 
Madison, Wisconsin. 

November IG, in Beaver County, Pennsylvania, and 17th at Cedar 
Springs, Clinton County^ having traveled northward along the Susque- 
hanna Eiver. It had existed to the southeast and west for several days 
i:ireviously. 

November 18 it broke out at Atlanta, Georgia, and Chattanooga, 
Tennessee. At Nashville, Tennessee, it broke out between the 15th and 
20th, and spread slowly, so that exact figures are difficult to arrive it. 
At this time it prevailed in Giles, Eutherford, Maury, Davidson, and 
Sumner Counties, at points recently visited by a circus, which came 
liom an infected district. At Memi)i]iis, Tennessee, it existed in a mild 
form on the 19th. 



INFLUENZA IN HORSES. 



209 



November 21 the street-cars in Augusta, Georgia, were stopped, and 
the first thirteen cases occurred at Martha Furnace, Blair County, Penn- 
sylvania. November 24, fifty horses and mules were attacked at once 
at Johnstown, Cambria County, Pennsylvania. 

November 27 the street-cars were stopped at Halifax, Nova Scotia, 
on ^count of the disorder; it was reported to be spreading rapidly in 
New Orleans ; and had appeared in Jacksonville, Illinois, Keoku^, Iowa, 
and Montgomery, Alabama. 

November 25 it was reported at Jacksonville, Florida; November 30 
it prevailed in Fulton County, Georgia, and Newberry County^ South 
Carolina, making a westward progress. 

December 2 it broke out in East Saint Louis, Missouri ; December 3, 
in Boonville, Missouri, and Omaha, Nebraska. 

December 7 it reached Havana, Cuba, attacking native and northern 
horses alike. On December 14 it had reached its height, many horses 
were dying, and Mexican horses were being imported by the Spanish 
government. 

The outbreak has varied widely in its nature at different places. 
Sometimes it has spread slowly along the course of railroads or turn- 
pikes, and its progress can be very satisfactorily connected with the in- 
tercourse between the different places attacked. In other cases it 
appears, from the reports, to have struck down a whole city or limited 
district in twelve or twenty-four hours, and in a manner which it appears 
impossible to account for otherwise than by some subtle and generally 
pervading influence. The earliest reports of the disease from many 
points allege that colts, mares, and other animals, running at grass, 
have escaped, but later intelligence seldom or never fails to report their 
sickness. So, too, at Scranton and other mining regions in Pennsyl- 
vania the mules working underground kept well for about six days after 
those on the surface were suffering. The majority of the reports testify 
that animals at grass in mild weather were later in being attacked, and 
suffered less than those in regular work and stabled. Yet some report 
that those at pasture and away from all other horses suffered as early 
and as severely as those in-doors. 

The percentage of horses attacked has been variously stated at from 
80 to 99. As the reports are mostly written before the disease has quite 
passed away, it is probable that the latter number is nearest the general 
average. 

The fatality appears to have been from 1 to 2 per cent, on a* general 
average, though it has been considerably higher than this in some of 
the larger cities. The highest reported was at Farmingdale, New York, 
where it was claimed that 10 per cent, of the heavy horses had died. 
. This was, however, drawn from too small a number of cases to be of any 
value as an average. 

SYMPTOMS AND COUKSE. 

Incubation, — From the analogy it bears to other fevers influenza wouJd 
be expected to possess a period of incubation, during which the poison 
which had obtained access to the system should remain there apparently 
dormant and? without giving any outward sign of its i)reseuce, but really 
undergoing a process of rapid multiplication and establishing its hold 
on the animal economy. The duration of such incubation has not been 
definitely ascertained, the disease not having been transmitted by ex- 
lierimental inoculation ; but, from the observation of cases in which it 
has appeared in a stable after the introduction of a sick animal, it is 
supposed to extend from one to three days. 
14 A . 
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SYMPTOMS OF THE SIMPLE OR CATARRHAL FORM. 

First stage. — The extreme suddenness of the attack is among the most 
remarkable features of the malady^ and one which obtained for it the 
name of the lightning catarrh (blitz-JfCf^tarrh) among the Germans. It 
often makes its onset with a sudden and extreme prostration, with in- 
tense muscular weakness and drowsiness. A horse in apparently robust 
and vigorous health is seen with drooping head, ears, and lips, semi- 
closed eyelids, expressionless countenance, and one or two legs partially 
flexed, as if to seek relief from his weariness. He stands in one position, 
or if urged to move does so with reluctance, sluggishness, and often 
with unsteady, swaying gait. The back is arched and rigid, the limbs 
carried stiffly, and the joints often crack. At the same time there may 
be noticed a dry staring coat, a tenderness of the skin when handled, a 
tendency to coldness of the nose, ears, and limbs, and in exceptional 
cases shivering, tremors, or even nervous jerking. 

A cough is always an early symptom, and in the visitation of 1872 it 
has been usually the first observed, as it was by far the most prominent 
of the early symptoms. It commenced as a short, dry, husky cough, 
frequently repeated, and for the first two days or more unattended by 
the extreme dullness and prostration above referred to. The temper- 
ature is raised to 102^ F., the pulse is slightly accelerated and vari- 
able in character, but usually weak and easily compressed and rendered 
imperceptible by the pressure of the fingers. The state of the secretions 
further betrays the febrile state. The urine is less abundant and higher 
in color than natural 5 the dung often rather hard and glistening on the 
surface from the presence of mucus; the mouth is hot, dry, and 
clammy, and the mucous membrane of the nose dry and red or pink, 
with, in many cases, a tinge of brown or yellow, the color being common 
also to the membrane of the eye. The breathing is slightly accelerated, 
and if the ear is placed on the course of the windpipe at the lower end 
of the neck or on the side of the chest behind the middle of the shoulder, 
the blowing sound is beard louder than common. Thirst is increased , 
and sometimes ardent, and the appetite usually slightly impaired or 
dainty, though in other cases unaffected. 

Second stage. — As the disease advances other symptoms appear, and 
those first seen are usually aggravated. In some cases, indeed^ there is 
no manifest aggravation, the spirit and appetite remaining good through- 
out, the prostration, and fever are all along slight, the husky cough 
which heralded the disease becomes looser and gurgling or rattling, 
with the appearance of the discharge from the nose, and a prompt 
recovery follows as from an ordinary and slight cold. 

But usually by the third or fifth day the cough has become deep and 
painful, occurs in paroxysms of four or five in rapid succession, and 
racks the entire body with the effort. The eyelids are swollen, and 
tears run from the eyes. A watery fluid distills from the nose, soon giv- 
ing place to a thick yellowish or yellowish-green muco-purulent dis- 
charge. The temperature has risen to 105° F., the thirst intense ; appe- 
tite variable, sometimes lost 5 pulse more rapid than natural, soft, weak, 
and easily excited by exercise 5 and the breathing -somewhat deeper 
than before. The mucous membrane of the nose becomes of a deeper red 
until the discharge is freely established, sometimes almost purple, with 
patches of brown or yellow, and even petechiw, or spots of blood staining 
in the worst cases. Swallowing is painful, the food being sometimes 
dropped from the mouth after it has been chewed. There is slight swell- 
ing and tenderness between the branches of the lower jaw and beneath 
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the roots of the ear. Handling the throat causes wincing?, and ejj^sily 
excites a paroxysm of coughing, and the cough is softer and looser if a 
free discharge has been established from the nose. If the ear is applied 
over the windpipe or side of the chest, the former harsh blowing sound 
is found complicated by a rattle, {mucous rale,) and the hand applied 
on the side of the chest, just behind the left elbow, detects the forcible 
impulse of the heart with each beat. The loins are insensible to pinching 
in many cases. Unless affected by treatment the dung tends to become 
harder, firmer, and less abundant ; the urine scanty and of a deep yel- 
lowish-brown color, or quite opaque from deposited lime salts. In 
many cases this liquid is thick and sizy, and all specimens which I have 
examined have shown a neutral reaction and contained albumen in 
variable proportions. I did not find casts of the uriniferous tubes in a 
single instance. — (See Dr. Caldwell's analysis of urine appended to this 
report.) 

ihe supervention of a free discharge from the nose, the formation of 
an abscess about the throat, the occurrence of a profuse perspiration, or 
even a slight diarrhoea, if attended with a cooler mouth, a firmer, less 
rapid pulse, a lower temperature and a disposition to lie down, may be 
looked upon as critical, and is often followed by a prompt recovery. 

lliird stage, — This is the period of recovery, and is marked by the 
subsidence of all the morbid symptoms and the steady re-establishment 
of health. The cough becomes gradually leps and less painful and no 
longer paroxysmal ; the relaxed fatuous expression of the countenance 
ceases 5 the eye brightens 5 the spirits and appetite return ; thirst dimin- 
ishes y the discharge from the nose changes from a greenish to an opaque 
yellow or white hue, and is gradually dried up j the pulse acquires firm- 
ness ; the impulse of the heart on the ribs steadily decreases, though 
still easily roused by excitement ; the breathing gets easy, and strength 
and vigor are slowly restored. Considerable bodily weakness usually 
lasts after all other signs of illness have passed away ; the horse sweats 
readily ; flags if kept for some time at action or work, and is liable to 
relapse if overdone. 

But all do not follow this regular and favorable course. Some ex- 
hibit a tendency to extreme violence from the first, and others, which 
begin mildly, soon show signs of dangerous disorder in the chest, in the 
abdomen, in the joints and muscles, in the subcutaneous connective 
tissue, or in the eyes. It is these complicated cases alone which are 
dangerous; the simple catarrhal affe^jtion always tends to a favorable 
termination. 

With cliest complications, — Even in the simple catarrhal form the 
respiratory mucous membrane is involved as far down as the lungs, but 
only in a slight degree. But in some cases the inflammatory action ex- 
tends beyond . the larger bronchial tubes, and invades their smallest 
ramifications, constituting the redoubtable disease known as a capillary 
bronchitis, aggravated by the debilitating fever of the influenza. The 
breathing becomes quick and difficult; the nostrils widely dilated; the 
flanks heave violently ; the stupor and prostration are extreme ; the 
mucous membranes are of a dark red or even purple hue ; the cough 
deeper and more painful, the animal setting his feet apart, or perhaps 
even going down on his knees in his eflbrts to dislodge the cause of 
irritation ; the blowing sound heard over the lower end of the wind- 
pipe is still louder and harsher than in the other case; and a loud 
wheezing is heard when the ear is applied over the sides of the chest. 
The patient stands constantly in this as in all the other complications 
Ux the chest, ajid the fact of his having Iain down, and remained so for 
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some time, may be taken as a satisfactory sign of improvement. With 
this form the patient may literally die of suffocation, the thickened coats 
of the tubes and the accumulated exudation preventing the entrance of 
air to the air-sacs in the lungs. Or death may result from the increas- 
ing impurity of the blood, which renders it unfit to nourish and sustain 
the functions of the nervous system and other vital organs. Capillary 
bronchitis has been a frequent complication during the present epizootic. 

If the inflammation extends to the lungs we have the typhoid pneu- 
monia of medical writers, with a greater tendency to a liquid infiltration 
of the organ than to the firm consolidation (hepatization) characteristic 
of inflammation of the lungs in a more healthy system. In this case 
there is the same difficulty of breathing and the same general symptoms 
as in capillary bronchitis, but the wheezing sound heard over the chest 
is absent, or nearly so, and in place of this there is a fine crackling 
(crepitation) along a line circumscribing the inflamed portion, which itself 
gives out no sound. Percussion over the area which is destitute of 
murmur brings out a sound comparable to that obtained by striking a 
solid body, while the still previous portion gives out a more resonant or 
hollow sound than is natural. This may terminate fatally by complete 
infiltration of the lung tissue so as to unfit it for the function of re- 
spiration, by the destructive effect of extensive suppuration in its 
substance, by the exhaustion consequent on the excesssive drain on 
the vital powers, or by the increasing impurity of the blood, which finally 
becomes unfit to sustain the healthy functions. Short of this it may 
leave permanent lesions on the lungs, such as consolidation of a portion, 
with short wind, or impaired nutrition and innervation resultingin heaves 
and dilatation and rupture of the air-cells. In .favorable cases the ex- 
uded lymph is entirely absorbed, and a healthy state of the lung is re- 
stored. In my experience this has been less frequent in 1872 than the 
bronchitic complication, and has occurred chiefly in animals which have 
been carelessly exposed when sick, or exhausted and debilitated by 
work, impure air, or injudicious drugging. 

Pleurisy will sometimes supervene, though I have not met with a well- 
marked case during the recent visitation. Yet in other years it has been 
so frequent as to procure for the affection the name of typhoid pleurisy. 
This consists in inflammation of the membranes covering the lungs and 
lining the cavity of the chest. It is characterized, like the two last men- 
tioned forms, by accelerated breathing, which is, however, short and 
catching, the inspiration being suddenly arrested by the sharp pain be- 
fore the chest is quite filled. The spaces between the ribs at the affected 
part are- excessively tender, and at this point in the early stages a 
slight rubbing sound is heard, caused by the gliding of the dry rough- 
ened surfaces of the inflamed membranes Dn each other. In twenty-four 
hours this may have passed because of liquid effusion into the cavity of 
the chest, and in such a case the natural murmur of the lung and the 
resonance on striking the chest are absent up to a horizontal line corre- 
sponding to the surface, of the liquid, and this is usually at the same 
height on both sides. Death may ensue in this case from the accumu- 
lation of water so as to fill the cavity of the chest and prevent dilata- 
tion of the lungs with air; from the debility consequent on the abstrac- 
tion of so large an amount of the blood elements from the circulation, 
or from decomposition of the effused products and general blood poison- 
ing. It may cause permanent impairment of the wind, by the formation 
of fibrous bands attaching the lungs to the side of the chest, by com- 
pression of the lung through the contraction of a newly -formed fibrous en- 
velope, or by injury to the recurrent laryngeal nerve. In favorable cases 
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an entire recovery may follow upon tbe absorption of all morbid pro- 
ducts. 

The pericardium or heart-sac is often involved in cases of pleurisy. 
All this is characterized by extreme tenderness of the chest behind the 
left elbow, a friction sound heard at the s^lme point until effusion takes 
place, after which the heart-sounds appear more distant and indistinct. 
The action of the heart is often irregular throughout. 

In other cases the lining membrane of the heart and its valves are 
the seat of disease, though usually as a complication of the Rheumatic 
form of the affection. In this case there is irregularity of the force 
and intervals of the heart-beats, and the healthy heart-sounds are modi- 
fied by sighing, hissing, or purring murmurs, coincident with the first or 
second sound of the heart-beat according to the particular valve dis- 
eased. There is breathlessness and tendency to dropsical effusions, 
coldness and weakness of the limbs, and a liability to faint on slight ex- 
ertion. Clots of blood sometimes form on the diseased valves, or even 
independently of their disease in very impure conditions of the circu- 
lating fluid and weakness of the circulation, and give rise to the same 
class of symptoms or aggravate those already in existence. In all such 
cases there is great liability to sudden death, and this liability may last 
indefinitely even after apparent recovery. 

With abdominal complications. — There is almost always some implica- 
tion of the digestive organs, as evinced by the coated appearance of 
'the dung, the yellowness of the mucous membranes, and the danger- 
ous susceptibility to purgatives. So small a dose as two drachms of 
Barbados aloes has been known to prove fatal to the horse in influenza. 
Many cases during the recent epizootic merged into a muco-enteritis 
after the nasal catarrh had been already established, and in some visita- 
tions this implication of the digestive organs has been rather the rule 
than the exception, and the disease has been accordingly termed bilious 
fever, typhoid fever, gastric fever, &c. 

In such cases, however, the disease usually makes its appearance as 
the simple catarrhal affection, aud it is only after the discharge from 
the nose has been established that the muco-enteritis sets in, and by 
the violence of its manifestations virtually supersedes the original 
disease. 

There is gTcat torpor and stupor, and tension of the abdominal walls, 
which are generally tender to the touch, but especially at points occu- 
pied by the organs particularly implicated. Thus with derangement 
of the liver, and the more purely bilious symptoms, the tenderness is 
mainly over the short ribs on the right side, while with intestinal dis- 
ease it is more uniformly distributed over the abdomen. The loins are 
insensible to pinchijig ; there are colicky pains, with frequent looking 
round to the flank, or uneasy movements of the hind limbs, ardent 
thirst, clammy, slimy mouth, a coated or furred condition of the tongue, 
and unusual yellowness of the visible mucous membranes and of the 
urine. The urine is sometimes reddish or bloody, and passed with con- 
siderable effort. The pulse is small and weak, but with a quick beat 
and variable in number ; the breathing is often quick and catching, as 
in pleurisy 5 the cough is weak and painful ; the bowels show a tendency 
to constipation ; the pellets of dung are thickly coated with mucus 
and the membrane of the gut exposed in passing it of a dull red color. 
The anus will sometimes remain constantly open, air being alternately 
drawn into the gut and expelled. The animal strains frequently, but 
passes only a few pellets of dung at a time. 

Improvement is often manifested in connection with a fiever action of 
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the stin, Iddueys, or bowels, the torpor and prostration disappear, the 
appetite and strength are increased, and a prompt recovery may be 
expected. 

In fatal cases the torpor and prostration are augmented ; the breath 
becomes fetid 5 the anus more puffy, red, and with a greater tendency 
to remain open ; the dung passed often and in small quantities, soft and 
mixed with glairy reddish or bloody matter. The urine is scanty, high- 
colored, slimy, sometimes thiclc and gelatinous, fetid, and even bloody. 
The pulse becomes more and more rapid and weak, the eyes sunken, the 
surface and extremities become cold, the hairs are easily detached, and 
the stupor and debility extreme. 

ComfpUcation in the joints^ muscles, and connective tissue.— Wieumatic 
manifestations.— The stiffness of the body and limbs, and the general 
soreness in many cases, even at the outset, show how commonly the 
wiiite fibrous tissues of the joints and muscles are implicated. It is 
only requisite that these symptoms should be unusually prominent to 
make the rheumatic feature of the complaint its characteristic one ; 
and this has often been the case to a large extent in the colder latitudes, 
such as Northern Germany, Denmark, and Scotland. It has been a 
frequent complication in New York during the influenza of 1872. Cases 
of^this kind mostly begin by showing the symptoms of the simple 
catarrhal malady, and often after this has made some progress in a 
regular, and it may be exceptionally mild form, there suddenly appears 
painful inflammation, with more or less infiltration and swelling of the 
fibrous sheaths of the muscles and tendons and of the ligaments of 
joints. There may be merely some swelling and tenderness of certain 
muscles of the face, neck, back, or limbs, or there may be thickening 
and Shortening of the tendons and ligaments leading to distortion, and 
knuckling over at the knees and fetlocks, or liquid effusions may take 
place into the joint capsules, resulting m puffy, elastic swellings in 
different parts ; the bones even may be involved in the disorder, or, 
worse still, the fibrous structures and valves of the heart. Dropsical 
effusions take place in some such cases from the impairment of the 
local nutrition processes, and weakness of the circulation, and even 
at times from the implication of the heart. Though the majority of 
rheumatic patients will entirely recover with proper care, yet a certain 
proportion only do so with stiffened limbs and joints, or with incurable 
disease of the heart, which subjects them to constant danger of fainting 
and sudden death. 

Dropsical complications. — As already noticed, dropsical effusions some- 
times ensue from pre-existing disease of the heart or suppressed secre- 
tion of the kidneys. In other cases they appear due to extreme weak- 
ness of the circulation and nutritive processes, and a watery or very 
impure state of the blood, the result of protracted or severe illness, 
unwholesome conditions of life, overwork at too early a stage of con- 
valescence, and the like. Such cedematous swellings of the limbs, 
beneath the chest and belly, and in the lower part of the head, have 
repeatedly occurred as a prominent feature of the influenza in England, 
and notably in 1751, and July, 1845, apparently in connection with the 
extremely variable and unwholesome weather which prevailed. The 
dropsical cases in 1872 have been virtually unknown in this country, 
having been confined to Buffalo, Eochester, New York, Philadelphia, 
Washington, and other large cities, where the patients were in many 
cases condemned to drav/ overloaded street-cars, or other vehicles, as 
soon as the nasal discharge had been freely established and. the fever 
had begun to decline 5 or when they were confined to damp, close, reek- 
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ing, uuventilated, often underground buildings ; or wliere they liad been 
worn out by injudicious and exliausting treatment. 

These dropsies are always dangerous, implying as they do extreme 
exhaustion and prostration of the vit&l powers, saturation of the blood 
with waste and hurtful elements, the product of the extensive waste of 
the body or complications on the part of the heart or kidneys. 

Nervous complications. — The extretao muscular weakness and the oc- 
casional semi-comatose condition of the patient imply a profound pros- 
tration of the nervous centers, a condition which is, however, present to 
a variable extent in nearly all specific fevers. This has sometimes in 
the recent epizootic amounted to twitching of the muscles of the face, 
neck, body, or limbs, and has been known to result in delirium, and 
even partial or complete loss of control over the limbs. My friend and 
former collegian, Mr. Murray, of Detroit, has met with but three cases 
of extreme nervous disorder out of five hundred patients daring the 
recent epizootic. Two of these he diagnosed as serous effusion into 
one ventricle of the brain, and one was a case of complete hemiplegia. 

Inflamed eyes as a complication, — ^Rutty informs us that this was an 
almost constant accompanimient of the influenza in Ireland in 1760, 
and that many of the horses were left permanently blind. In that of 
1845, in England, the affection of the eyes was again a prominent 
feature. Few cases lasted over a week, but the ophthalmia often per- 
sisted long after all other symptoms had passed away. In nearly all 
epizootics there is a slight implication of these organs evinced by the 
redness of the mucous membrane of the lids, and the escape of tears 
over the face. But when the ophthalmia becomes an important feature 
there is excessive swelling of the lids, a profuse purulent discharge 
from the inner corner of the eye, opacity of the transparent cornea, with 
or without a painful sensitiveness to light. In bad cases it results in 
permanent cloudiness of the cornea, or cataract, according to the parts 
involved. 

FurtJier sequelw, — In overworked or mismanaged hofses other affec- 
tions will sometimes wind up the malady. When the system is greatly 
depressed, when the vitality of the blood and tissues is greatly impaired 
by the presence of the fever-poison, when the vital fluid is loaded with 
the vast products of the rapid tissue changes due to the fever, and to 
over-exertion on the part of animals utterly unfit for it; when the 
elimination of these effete matters is almost suspended by the impaired 
functions of the great excretory organs, such as the lungs, liver, bow- 
els, kidneys, and skin, there is liable to supervene the state known to 
English veterinarians as purpura Jiwmorrliagica. In tliis affection there 
is disorganization and breaking down of the blood particles, and extrav- 
asation of the liquid elements of the blopd, and in some cases of the 
coloring elements as well, into the tissues surrounding the blood-vessels. 
Blood seems to sweat from the swellings in the skin, or from the mucous 
membrane, and flows from the nose, the intestines, or the urinary pas- 
sages. The swellings are circumscribed and not situated, like those of 
dropsy, on the more dependent parts of the body; if they involve the 
head the whole organ may be engorged until it becomes impossible for 
the animal to open his mouth or eyelids, or even to breathe. If less 
extensive, and consisting merely of a circumscribed serous infiltration, 
the swellings may shift about from day to day, disappearing only from 
one place to re-appear in another. The blood in such cases is found to 
contain much free hsematim, or coloring matter, and fragments of 
broken-up, red globules ; it coagulates imperfectly and loosely, or not 
at all, but remains as a dark, tarry-looking mass, and before death con- 
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talus numerous staff-sliaped bodies, or bacteria, resembling those 
found in decomposing animal fluids. This affection, which existed to 
some extent as a sequel of the recent influenza in Boston, ISTew York, 
and other cities, usuall^^ proves fatal in fifty per cent, of animals 
attacked. I know of but two cases of this complication in Tompkins 
County, New York, during the recent visitation. One occurred early as 
the result of heroic treatment the other after partial convalescence 
from hard work and exposure. 

Glanders and farcy have been among the results of the epizootic of 
1872, anti, like purpura hoemorrliagica, are always liable to break out 
when the strength is seriously reduced and the blood impoverished and 
loaded with impurity, in connection with protracted and exhausting 
disease, impure air, and generally debilitating treatment. Whether 
these diseases arose de novo, or from preserved germs left over from the 
numerous cases of glanders in New York a few years ago, it will be no 
easy matter to decide. 

The epizootic of 1872, in America, has followed mainly the simple 
catarrhal type, and has been by no means a fatal affection, the mortal- 
ity ranging from 1 in 300 in many country districts, to 3 or 5 per cent, 
in some towns. Yet in a number of instances the various other com- 
plications have been noticed, with the exception, perhaps, of the oplithal- 
mic ones. 

Post-mortem appearances. — These are mainly seen in the respiratory 
organs. In fatal cases the cavities of the nose, the nasal sinuses, and, 
still more so, the parts about the throat-fauces, pharynx, and larynx 
usually have their mucous membrane much tensified, livid, and softened 
with dark or greenish metallic tints, implying the existence of gan- 
grene. Ulcers or masses of thick tenacious mucus are sometimes 
present, and the latter have been sometimes mistaken for false mem- 
branes. The guttural pouches, and the submaxillary and guttural lym- 
phatic glands are sometimes congested and swollen. 

" The deep-red hue, and the puffy, softened condition of the mucous 
membrane are continued throughout the trachea, and, above all, in the 
bronchia, even to their smallest divisions, and these are more or less 
completely filled with a frothy mucus. 

In cases of unusual virulence and early fatality, or long standing, 
and with a very impure condition of the blood, the pleurse (covering of 
the lungs) and the heart-sac are spotted with petechiae or blood extrava- 
sations, and usually contain effusions of a deep-red bloody aspect, con- 
taining little fibrine, and with a very little tendency to coagulation. 
False membranes in these cavities are far from numerous, and adhesions 
between the lungs and the sides of the chest rare, except as the result 
of a pleurisy after the primary disease has subsided. The surface of 
the lung and the substance of any false membranes have a tendency to 
a dark-red hue. 

When the lungs have been implicated these are commonly found in a 
state of dropsical infiltration, apoplexy, or gangrene in patches, while 
hepatization is rare in the early stages, though frequent enough if the 
disease is prolonged. 

The dropsical portion of the lung does not collapse like the healthy 
part; does not crepitate or crackle on pressure. The pressure of the 
finger leaves a depression, as in a dropsical limb ; it seems solid, sinks 
in water, and gives exit to much frothy matter when pressed. This is 
Eometimes dependent on disease of the valves of the heart, but in other 
jjases on the altered state of the blood. The pulmonary apoplexy con- 
sists in the infiltration of blood into the lung tissue in circumscribed, 
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rounded, or angular patches, and even sometimes in a diffuse manner. 
These patches are firm to the touch, black with a slight tinge of red, 
and rise abruptly to a variable height above the level of the surrounding 
healthy lung. Like dropsy, it is most frequent toward the lower 
borders of the lungs, and, like that, arises from disease of the valves of 
the left side of the heart, or the altered state of the blood, but at times 
also from a diseased and softened state of the pulmonary blood-vessels, 
which predisposes them to give way. 

Gangrene of the lung is fortunately rare. It is recognized by the 
bloodless, hardened appearance of the tissue, with bluish, greenish, or 
other metallic tints, or it may be deliquescent, and with a most repul- 
sive odor. Hepatization is seen mainly about the roots of the lungs or 
near their lower border. In its early stages the lung is consolidated by 
a semi-solid infiltrjation, which drains out when it is cut in thin slices; 
later it has a firm, dry, granular appearance, like the substance of liver, 
easily gives way ta the pressure of the finger, does not crepitate nor col- 
lapse, and sinks in water. It is mainly of a dull deep-red color, varying 
to a violet. If suppuration has ensued, this changes to a gray color, 
and drops of pus exude from the fi^shly-cut surface. The heart is 
blanched and softened, and sometimes contains clots firm enough and 
sufficiently adherent to the valves to imply their existence during life. 
In a recent post-mortem examination of a horse which had suffered from 
the most agonizing difficulty of breathing for thirty-six hours before 
death, I found the right ventricle filled with a large clot, very firmly 
adherent to the tricuspid valve, and composed of superimposed layers, 
decreasing in firmness from the valves outward. There was some infil- 
tration around the roots of the lungs, but by no means sufficient to ac- 
count for the dyspnoea. These clots are often divided into a yellow 
buffed and a deep-red portion, though at other times and in the more 
malignant cases they are comparatively diffluent, black, and tarry. The 
valves of the heart are sometimes found thickened, rough and con- 
tracted, as the result of inflammation, but chiefly in rheumatic cases. 

In the digestive organs the right sac of the stomach and the small in- 
testines are unnaturally vascular, and marked with numerous spots of 
blood extravasation or staining. The glands are often enlarged, the 
epithelium is easily detached, and slight punctiform erosions are some- 
times met with, but no distinct ulceration. Petechise may also be pres- 
ent on the folds of the peritoneum. The intestinal contents are often 
mingled with excess of mucus, or even colored with blood. The liver 
is often enlarged, softened, and friable, and of a pale-yellow hue, with 
brownish spots. In all cases in which the changes in the blood have 
been extensive, and, above all, in cases which have merged into purpura 
liamorrJiagica, the spleen is engorged with blood and increased in size 
and weight. The kidneys are usually healthy in aspect, though in some 
instances enlarged and softened. 

The brain is usually found slightly congested, and effusions have been 
met with in the ventricles, in the arachnoid and sub-arachnoid space. 
So constant was this lesion during the epizootic of 1836 in London, that 
Charles Clark concluded, after extensive dissections of dead horses, 
that this was the primary seat of the disease, and that all other mani- 
festations were simply complications. To these may be added the liquid 
effusions beneath the skin and between the muscles and tendons in 
dropsical cases, the inflammations, thickening and redness of tendons 
and their sheaths, and of joints with the puffy swelling of joints, and 
other synovial sacs in rheumatic subjects, and the blood- staining of the 
inner surface of the skin, the gelatinous exudations and the accumula- 



218 



AGRICULTURAL REPORT, 



tions of Wood in the limbs and beneath the skin in various parts char- 
acteristic of purpura 1iCBmorr%agica, 

Causes of the influenza. — Unlike the majority of former epidem- 
ics whose origin has been obscure, this appears to have sprung into ex- 
istence in the center of the l^orth American continent^ and in a dis- 
tinct locality, which can be definitely pointed out. It has spread 
rapidly and steadily in nearly every direction, from this as a cehter, 
and, thanks to facilities afforded by railroads and telegraphs, its Course 
has been traceable with ease. The following is intended as a contribu- 
tion toward securing the lessons which may be learned from the visita- 
tion. 

The old doctrine of an epidemic constitution of the atmosphere has 
of late years been gradually waning, as cholera, small-pox, typhoid 
fever, and other epidemics and epizootics have been traced, to more 
tangible causes, and placed more under human control. More than any 
other epidemic malady, perhaps, has infltienza retained its claim on an 
atmospheric causation. It has been described as falling simultaneously 
on all parts of a given district ot country, as breaking out in islands a 
considerable distance from the shore, and without having had any com- 
munication with the main-land, and as having attacked the crews of 
ships in mid-ocean after they had been twenty days at sea. INTo wonder 
that we should have had all imaginable general conditions of the earth, 
water, and air invoked to explain its occurrence ; that at one time it 
has been attributed to the lowness and dampness of a locality; at 
another to the height, exposure, and coldness ; at a third to crowding 
of population with the resulting impurities of soil, water^ and air ] in a 
fourth case to the vicissitudes of weather in late spring, autumn, or 
winter, or of some unusually variable season ; to a persistent low tem- 
perature, or sudden variation of temperature; to the prevalence of 
clamps, acrid or fetid fogs, and mists; to excessive rain-fall and unusual 
humidity of the atmosphere ; to an unusually high or low density of the 
atmosphere ; to an excess of ozone in the air; to the telluric emanations 
attendant on great earthquakes and volcanic eruptions, or to a modified 
condition of the atmospheric electricity. 

The epizootic of 1872 affords but the slenderest appearanice of support 
to any of these hypotheses. Neither soil nor elevation has materially 
affected it. The prevalence and mortality have been almost the same 
in the mountains of t^ermont and New Hampshire as in the fiat, mala- 
rious sea-coast of New Jersey, Maryland, and Virginia. The district 
where it originated, according to the report of Professor A. Smith, is 
very variable. In the township of York, near Mimicu, Canada West, it 
is partly ''heavy clay and partly a sandy soil, intersected with swamps- 
In another part of the township of York the soil is formed of clay, inter- 
mixed with sand, and the subsoil generally. is not porous. In Scar, 
borough and Markham the land is good and the farms well cultivated, 
the. buildings, stables, &c., generally comfortable and well ventilated, 
and the horses well fed, and otherwise carefully attended to." 

The temperature has not exerted any marked influence. The disease 
has been general wherever it has reached, and the mortality has aver- 
aged 1 i3er cent or a little over. Indeed, in some cases the comparison 
has been altogether in favor of the more northern and colder localities. 
Thtis in Fulton County, Georgia, it is reported as universal, and the 
mortality up to the date of the report had been 1 per cent. ; in Dbdge 
County, Wisconsin, on the other hand, aithough, after the outbreak of 
the affection, there had been a sudden transition in a single night froin 
a pleasant Indian summer to the rigorous and persistent cold of win- 
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ter— the thermometer sometimes marking 8^ below zero— yet the losses 
in the country districts are estimated at 1 in 300. 

Overcrowding, with its concomitants of hot, damp, vitiated air, has 
unquestionably been a main cause of the severity and complications of 
the disease in the large cities, the pneumonias, pleurisies, purpura-hsem- 
orrhagicas, &c., but the malignancy of all specific febrile diseases, occur- 
ring with such unwholesome surroundings, forbids that we should 
attach any importance to these in estimating the causes of this partic- 
ular disorder. Influenza in man shows a similar malignancy and 
fatality in unwholesome localities, and in overcrowded portions of cities 
where hygienic arrangements are imperfect. The observations of Pear- 
son, Parkes, Baker, Gray, and the English registrar-general have suf- 
ficiently established this fact. And equine influenza, when more circum- 
scribed than at present, has often confined its ravages to- exposed 
stables, open and swept by draughts of cold air, or close and without 
ventilation, light or drainage, but with an impure, damp, and stifling 
atmosphere. Yet such conditions can only retard or i)revent the elimi- 
nation of effete matter from the system, favor the introduction of the 
deleterious products of decomposition in animal and vegetable matters, 
saturate the blood with impurities, and by impairing or suspending 
nutrition and other important functions lay the system open to the 
access of disease. But while they facilitate the development and 
increase the severity of all zymotic maladies, they do not determine 
which specific affection shall be developed in a particular case. That 
is determined by the prevalence of influenza, glanders, or other specific 
disorder in the locality at the time. And it is noticeable in this con- 
nection that the equine influenza of 1872 did not originate in a . crowded 
city, as is generally supposed. 

Sudden cJianges of weatlier and temperature. — !N'asal and bronchial ca- 
tarrhs often prevail extensively among horses, as among men, in con- 
nection with sudden and extreme variations of temperature, and espe- 
cially in spring and autumn. These are liable to be confounded with 
influenza, and hence the idea that this disease is but a simple result of 
such climatic vicissitudes. In the case of the horse the changeable sea- 
sons are often aggravated by the weakness and susceptibility of the sys- 
tem in connection with the spring and autumn changes of coat, the 
transition from the hot stable to the cool field, or from, the clear atmo- 
sphere of the pasture to the close, hot, impure air of the #table, the 
changes from green to dry food, or xice versa^ and the substitution of 
work for idlen.ess, or the reverse. That the eflect of sudden changes of 
temperature is very severe on the animal system which has nf)t become 
habituated to the new condition of life by a gradual transition from one 
to the other, is well shown in W. Edwards's experiments on cold-blooded 
animals. Though subjected to a very low temperature in winter the 
heat of their bodies declined barely four-tenths of a degree, whereas ex- 
posure to a cold temperature in summer insured a depression of body- 
heat to the extent of 3^ and even 6^ Cent. So it is with warm-blooded an- 
imals transferred from a warm to a cold climate. The French cavalry 
horses, sent from the shores of the Mediterranean to the northern parts 
of the country, suffer to a great extent from catarrhal and pulmonary 
affections. But such catarrhal attacks do not spread as an epizootic, 
nor extend from the newly-arrived horses to those which are permanent 
residents. Catarrhal symptoms exist, indeed, but the contagium which 
secures an extension and general prevalence of the malady is wanting. 
Such vicissitudes, therefore, operate like other unwholesome conditions 
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of life ; tliey predispose the system to the disease, or even increase its 
severity, but they cannot apparently generate the morbid poison. 

The lirst reported cases of the recent epizootic occurred near Toronto 
in the last days of September. It is, therefore, of the greatest impor- 
tance to ascertain what was the state of the weather in that locality dur- 
ing the month of September. Through the kindness of Professor Kings- 
ton, of the Magnetic Observatory, Toronto, I am enabled to introduce 
here tables giving the meteorological register.for the month of Septem- 
ber, in 1871 and 1872, at Toronto, and a third table giving the records 
of the same month for the last twenty-eight years at the same place. 



MO:s^THLY METEOROLOGICAL REGISTER AT THE MAGNETICAL OBSERVATORY, TORONTO, ONTARIO, SEPTEMBER, 1871. 
Latitude 43° 39' 4" north. Longitude 5h. 17m. 33s. locst. Elevation above Lake Ontario, 103 feet. 
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31 

4. 34 

2, 42 
> 10. 16 

3. 53 
7. 71 

5. 44 

0. 81 
3.15 

6. 7' 

7. 54 
2. 13 
5.91 
5. 34 

1 10. 24 
5. 90 

1. 23 



35 .. 

II 

94 
43 
43 
63 
37 
49 
83 
43 
87 
89 
93 



map, 
.425 
.100 



.650 
.030 
.030 



75|9. 66 4. 05 



5. 50 1.-290 



to 



MONTHLY METEOROLOGICAL REGISTER . 

Latitude 43° 39' 4" ncrth. 



AT THE MAGNETICAL OBSERVATORY, TOROls^TO, ONTARIO, SEPTEMBER, 1872. 
I. Longitude 5k. Vim. 22s. ivest. Elevation above Lake Ontario, 103 feet. 



to 
to 



29. G02 
.821 
.750 
.450 
.416 
.510 



Barometer at temp, of 32°. 



29. 640 
.752 
.644 
.416 
.452 
.477 



.713 
.750 
.763 
.505 
.423 
.916 



.718 
.554 
.500 
.234 
.657 
.646 



.741 
.733 
.428 
.578 
.511 
.754 



. 432 ; 



29. 731 
.719 
.592 
.412 
.457 
.513 



.738 
.713 
.699 
.301 
.667 
.918 



.584 
.537 
.360 
.287 
.707 
.524 



.686 
.693 
.466 
.470 
.575 
.718 



29. 6703 
. 7622 
.6515 
.4273 
.4463 
.4985 



. 751 
.751 
.614 
.391 
.843 
.924 



.562 
.276 
.510 
.721 
.486 



.708 
.501 
.587 
.343 
.652 
.590 



.7352 
.7322 
.6822 
.41]0 
.6645 
. 9117 



.6045 
.5495 
.3702 
.3568 
.7020 
.5450 



.700: 
. 0550 
.4985 
.4613 
.5912 
.0860 



. 002 . 5292 



29. 6044 29. 533S 29. 5940,29. 5937 



Temperature of the air. 



65.0 
44.8 
45.9 
54.6 
62.5 
61.4 



64.0 
61.4 
63.2 
00.5 
62.5 
45.6 



45.6 
53.5 
43.0 
49.9 
49.8 
48. 4 



59.3 
60.4 
67.6 
42.7 
44. 5 
39.1 



49.9 



70.1 
60.0 
60.7 
66.5 
73.7 
82.0 



03.6 
72.6 
71.9 
72.0 
6L4 
63.6 



61.8 
64.7 
59.3 
60.4 
61.1 
64.3 



66.9 
72.3 
65.0 
63.6 
56.8 
56.4 



57.1 



54. 05: 65. 13 



54. 2 
50. 3 
55.0 
02.9 
05. 1 
73.0 



61.8 
03.2 
66. 5 
6.3.6 
52.4 
53.1 



50.8 
50.3 
54.2 
52.4 
52.1 
57.5 



00.7 
66.1 
53. 1 
59.3 
46.3 
53.5 



49.5 



Tension of vapor. 



62. 08 — 0. 17 
52. 05;— 9. 93 
55. 07 — 6. 62 
61. OOH- 0.22 
68 

+12. 13 



66, 73 
72. 85 



63. 48 + 3. 50 
65. 27 + 5. 67 
" + 8.42 
67.50 + 8.68 
58. 17 — 0. 25 
54. 861— 3. 13 



56. 10 — 1. 12 
56. 22 — 0. 57 
53. 85 — 2. 52 
— 2. 35 
1.13 



53, 58 

54. 42 
57,12+ 2.00 



62. 30 

67. 33+13. 
61 
56. 

48. 82 
50. 68 



.02 + 
1. 15 + 



59. 11 



!. 03 
50 
8.20 

3. r 

3. 78 
1.50 



52. 23 + 0. 85 



+ 1.86 



208.305 
230 . 220 
402 . 330 
147 . 506 



5851 598 100 



684 . G51 



.500 
.519 

609 
.596 
,393 

273 



. 378 . 346 
321 . 366 



241 . 384 

. 355 . 418 

256 . 405 

336 . 353.358 
294 . 276 . 297 

. 294 . 387 . 418 



.389 



274 



.382 



518 
.531 
414 

337 
235 
260 



364 
347 
.291 
381 



.497 
.504 
.349 
.394 
.251 
.288 



.266 



301 



.404 



.505 
511 
430 
325 
235 
256 



.406 



Relative bumid- 
ity. 



Direction of "wincT. 



94 



87 



67 



83 



78 



N. W. 

K. 
Calm. 
N.E. 
Calm. 
Calm. 
Calm. 
KE. 
N. E. 
Calm. 

E. 

W. 
Calm. 

N. 

N. 

Calm. 
K W. 
N.W. 
Calm. 

W. 
N.E. 
Calm. 

S. 
Calm. 

W. 
N. W. 

E. 
S.W. 



N. w. 
S. W. 

s. 

E. 

S. 

• s. w. 

ssr. 

E. 
Calm. 

E. 

S. 
K AY. 

N. 

S. 

S. 

s. ^Y: 
s. 

K. AY. 
N. W. 
E. 

s. w. 

E. 
E. 

s. w. 
s. 

AY. 
S. E. 
S. A\^. 

A7. 



S 
ft 



Calm. 

N. 

N. 
Calm. 

E 
Calm. 
Calm. 

K. 

E. 

N. 
S.E. 
N. AY. 
N. AY. 

N. 
Calm. 
N. E. 
Calm. 
S. AY. 
KAY. 
Calm. 
KE. 
Calm. 
Calm. 
S. E. 

AY. 
N.A\^ 
Calm. 

E. 
S. AY. 
Calm. 



0. 0 12. 
0. 0 14. 
4.4 
2.4 
0.0 



0. 
6. 

3. 2 10. 

i. 2 22. 



N. 57 AY 10. 0 
K 31 AY 10. 4 
N-.12AV 

S.l E. 

S:72E. 
S-67 E. 
S. 37 AY. 

87 «V 
N. 77 E. 
N. 77 E. 

S. 82 E. 

S. 30 E. 
K 46 A7 13. 

N.2E. 

88 E, 

S. 59 E. 
N. 68 AY 
S. 27 A^^ 
N. 61 AY 
K 54 W 

S. 87 E. 
S. 55 AY, 
N. 79 E. 

S. 58 E. 
S.25Ay. 
S. 26 ^v. 
N. 82 AV 

S. 61 E. 

S.8 A\^. 
S. 77 Ay. 



A^elocit y of wiml. 



0. 0 12. 
0. 2 16. 
1.0 
0.0 
0.8 
3.5 
0.0 
12.5 
0.0 



0.6 
9. 8 13. 
2. 2 10. 



..3.00 8. 58 4. 03, 



0. 0 10. 64 
12.6 12. 
4. 2' 2. 0' 
0.0 1. 7i 



13 13. 



1. 34 

1. 57 
3. 29 
2.90 
6. 14 

2. 76 
1.92 
0. 84 



4. 2 12. 47 12. 



8.6 
O.O 
3.0 
0.0 
4.2 
011.4 
0.0 
0.2 
0.0 
0.0 
4.4 
2.2 



8.4 

13.617.0 



0.0 
612.0 
8 13. 5 

0.0 



5.14 
1.21 
0. 51 

0. 39 
3. 05 
7. 60 
7. 12 
1. 19 
1.73 
2. 68 

1. 65 

7. 30 
6. 75 
5. 25 

2. 25 
7. 

8. 85 



93 13. 



10. 77, 
00 
3. 77 

1. 98 
1.62 
1.75 
3.35 
3. 90 
6,39 
3. 01 

2. 02 

3. 21 
68 

5. 25 
2.76 
1.69 
1.71 
3. 57 
8, 09 
7.51 
L27 
1,96 
2. 98 
1,82 
9, 13 
7,16 
5. 69 
4, 15 
I. 98 
9. 18 



.150 . 
.050 . 
.190 . 

".'oio ] 

.200 . 
Inap . 

','460 ! 
.050 . 



.500 . 
.508 . 



.050 . 
.030 . 

'.'62a '. 
.080 . 
Inai) . 

'.'226 '. 



5. 24 2. 526 . 



INFLUENZA IN HOESi;^. 
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Comparative table for Sepiemhei\ 



Year. 




Temperature. 



58.6 
56.0 
63.6 
55.6 
54.2 
58.2 
56.5 
60.0 
57.5 
58.8 
61.0 
59.5 
57.1 
'58. G 
59.1 
55.2 
55.3 
59.1 
59.6 
55.9 
56.4 
64.5 
55.2 
57.9 
56.6 
60.7 
61.8 
54.8 
59.1 



58. 04 



+1. 07 



4- 0.6 
-2.0 
+ 5.6 
2.4 
-3.8 
+ 0.2 
-1.5 
+ 2.0 
-0.5 
+ 0.8 
+ 3.0 
+ 1.5 
-0.9 
+ 0.6 
+ 1.1 
-2.8 
-2.7 
+ 1.1 
+ 1.6 
-2.1 
-1.6 
+ 6.5 
-2.8 
-0.1 

+ 2.7 
+ 3.8 
-3.2 
+ 1.1 



81.8 
79.6 
84.3 
74.5 
80.4 
80.1 
76.0 
86.3 
81.8 
85.5 
93.6 
82.6 
78.4 
82.0 
81.4 
75.4 
75.8 
78.8 
79.4 
80.0 
73.0 
90.5 
80.0 
87.0 
75.5 
81.0 
78.0 
81.8 
84.4 



80. 88 



+3, 52 



28.2 
34.0 
37.3 
35.0 
28.1 
32.7 
29.5 
32.0 
35.8 
33.9 
35.8 
33.0 
,35.0 
34.1 
35.6 
35.7 
28.7 
37.1 
39.0 
31.4 
37.8 
42.0 
34.4 
31.8 
36.0 
34.4 
45.8 
34.0 
38.2 



34. 58 



+3.< 



53.6 
45.6 
47.0 
39.5 
52.3 
47.4 
46.5 
54.3 
46.0 
51.6 
57.8 
49.6 
43.4 
47.9 
45.8 
39.7 
47.1 
41.7 
40.4 
48.6 
35.2 
48.5 
45.6 
55.2 
39.5 
46.6 
32. 2 
47.8 
46.2 



46. 30 



-0. 10 



+4. 94 



Impr. . 
6. 245 

4. 595 
6. 665 
3. 115 

1. 480 
1.735 
2.665 
3. 630 
5.140 

5. 375 

5. 585 
4. 105 

2. 640 

0. 735 
3: 525 
1. 959 

3. 607 
2. 344 
1.235 
2. 508 
2. 450 
5.657 

1. 226 
4. 239 

4. 027 

6. 794 
1.290 

2. 526 



-1.190 



Snow. 



Wind. 



Kesultant. 



71 W 
75 W 
65 W 
14 E 
17 W 
N 
22 W 
20 E 
79 W 
68 "W 
74 W 
44 W 
71 W 
71 W 
59 W 
16 W 
38 W 
56 E 
33 W 
37 "VY 
74 W 
53 W 
29 E 
74 W 
79 



N 52 W 



2. 38 
0. 69 
].02 
1.03 

0. 53 
1.06 
1.33 
1.29 

1. 98 
1.61 

1. 53 
1.60 

2. 63 
1. 39 
1. 07 
1. 92 
1.89 
0. 47 
1.45 
1.48 
0.88 
1.16 
2. 26 
1.72 
1.47 



0. 26 11)8. 
0. 3'1 
0. 33 
0. 33 

5. 81 mis. 
4. 23 

4. 78 

5. 45 

4. 60 
4.33 
4.04 
7.61 

6. 53 
6.55 

5. 69 

6. 3S 

5. 79 
4. 81 
5.11 

6. 46 

7. 06 
4. 12 

4. 63 

5. 43 

6. 68 

4. 89 
5.04 

5. 50 
5.24 



5. 44 



-0. 20 



^MAUKS ON TOEOKTO MeTEOEOLOGICAL REGISTER FOR SEPTEMBER, 1871. 

J- rEf-The monthly meaj:a do not include Sunday observations. Tlie daily means, excepting tliose 
^ E i^i,ti& to the wind, are derived from six observations daily, namely at 6 a. m., 8 a. m. 2 p. m. 4 p m, 
Vi)^. ia,>]afld midnight. The means and resultants of the wind are from hourly observations.' ' ' 

High? si-barometer , . , 30. 090 at 10 a. m. oa 14th K r i ^ .^^a 

LbWe^tarometer 29. 300 at 2 p. m. on.27th S ^^^^^^y rai]ge=0. 790. 

ij; • : ; ; f Maximum temperature 81o8 on 5th ? , , - , , ^..^^ 

Y . Minimum temperature 34. 0 on 21st I Monthly rai]ge=4708. 

Sel#-tegister- } Mean mazlmtim temperature 64053 i^^ -, 

ing ther. Mean minimum temperature 46^90 5 ^^^^ ^^^h' range=i70G3. 

Greatest daily range 3105 from p. m. of 13th to a. in. of 14th. 

TTT ^j, tl^east daily range.. 6^4 from a. m. to p. m. of 15th. 

Warmest day, 5th mean temDerature 70O58 ? 

Coldest day, 21st : mean temperature 41o85 5 -Differeuce=28^ iu. 

Ma^umradiation^SoUjr...^.^ 

Aurora observed on 4 nights, viz, 4th, 6th, 7th, and 19th. 
Possible to see aurora on 20 nights ; impossible on 10 nights. 
Raining on 8 days ; depth, 1.290 inches ; juration of fall, 27.7 hours. 

Resultant direction, :N'. 74° W.; resultant velocity, 1.72. 
Mean velocity, 5.50 miles per hour. 

Maximum .velocity, 26.0 miles, from 1.30 p. m to 2.30 p. m of 17tlL 
Most vrindy day, 6th ; mean velocity, 10.4:i miles per hour. 
Least windy day, '12th ; mean velocity, 0.87 mile per hour. 
Most windy hour, 1 p. m.; mean velocity, 9.55 miles per hour. 
Least windy hour, 4 a. m.; mean velocity, 2.34 miles per hDur. 
Fog on 1st, 4th, 5th, 13th, 16th, ?ind 19th. 
Dew on 12 occasions. 
First frost of season on 18th. 
Ice on 21st and 22d. 

Thunder on 3d and 18th. ^ 
Lightning on 18tii. 
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AGRICUIiJU5^AL REPOKJ'. 



•i^EM^KS ON TQPvONTO METHODOLOGICAL E5;GI&Ti;K FOE 5IJ?TEMBEPt, 1872. 

l^OTE. — Tbe montlily means do not include Sunday observations. The daily me^ns, excepti^ug those 
that relate to the wind, are derived from six observations daily, namely, atG a, m., 8a. m., 2 p. m., 4 p.m., 
10 p. m., and midnight. Tho means and resultants of the wind are from hqarly obsefvation^ 

Highest barometer : 29.942 at 8 a. m. on 14th } MoAtbly range. 0.728. 

Lowest bai^pmetcr 29.214 at 7 a. m. on 29th 3 '^'^ j- o i 

fMaximum temperature ^. 84o4 on 7th } TifnTi+liiv nnfrp 4f;o9 

I Minimnm temperature. .... ^ : .38.2 on 28th S ^^^^^^ ^^^Se, 4^ 2. 

Self-register- ) Mean maximum temperature 68O68 ? ^ ^ ^go^^ 

ingther. ^ Mean minimum temperature 50O51 5^ ^'^^ j ^""o^. 

j Greatest daily range 27^5 from a. m. to p. m. of Ist. 

[ Least daily range 9°0 from a. m. to p. m. of 9th. 

Wannest day 7th ; mean temperature 72*83 ? T)iffp-p,«p«_o4on-i. 

Coldest day 37tb ; jnean temperature 48082 5 — 4 ui 

Maximum radiation {I^J^J^--^^^^^^^^^^ | Monthly range=121o6. 

Aurora observed on 4 nights, viz, 2d, 3d, 9tb, and 29tb. 
Possible to see aurora on 18 nights ; impossible on 12 nights. 
Kaining on 16 days ; depth, 2.526 inches ; duration pf fall, 43.4 hours. 
Mean of cloudincsg, 0.58. 



WIND. 



Resultant direction, IST. 79^ W. ; resultant velocity, 1.47 miles. 
, Mean velocity, 5.24 miles per hour. 
Maximum velocity, 29,0 miles, from 9 to 10 a. m. of 13th. 
Most windy day, 29th ; mean velocity,,! 3.98 miles per hour. 
Least windy day, 21st ; mean velocity, 1.27 miles per hour. 
Most windy hour, 1 p. m. ; mean velocity, 9.16 miles per hour. 
Least windy hour, 5 a. m. ; mean velocity, 2.93 miles per hour. 
Fog on Cth, 11th, and 18th. 
Dew on 6th, 15th, 21st, and 24th. 

Prost on 3d, 14th, 16th, 26th, 27tb, and 28th. loe on 27th. 

Thunder or lightning on 5th, 6th, 7th, 8th, 12th. 18th, 19th, 22d, 23d, 26th, and 29th. 
Hail of large size and to a considerable amount fell in tho storm of the 19th, 
Solar rainbow on 12th. Lunar rainbow on lOth at 8 p. m. 

From these tables it is manifest that there was no extraordinary state 
nor extreme changes in the weather during the whole of the month, the 
last days of which witnessed the outbreak. The mean temperature was 
in excess of that of September, 1871, but considerably below that of 
this month in many previous years. Both maximum and minimum 
temperature are slightly above those of 1871, but the maximum is less, 
and the minimum more than those of several previous non4nfluenza 
years. The monthly range of temperature was nearly 2^ less than jjfg^ 
of 1871, and 11^ under that of 1854, which was not an influenza ijHiK:' 
It may be added that the greatest daily range for September, 1872, 
2705, while for September, 1871, it was 31^5. The greatest velo^jr 
of the wind in September, 1872, was 2.24 miles on the 13th, wind inthfe 
northwest, and temperature 6I04. The highest velocity in Septeniber, 
1871, was 26^0 miles on tho 17th, with wind northwest by north, jftn4 
temperature 52^9. Appended are the tables for October, 1871 and 1872, 
which show that month to have been no more remarkable through the 
period of the greatest prevalence of the influenza. 



MO^'THLY METEOPvOLOGIGAL REGISTEIl AT THE MAGNETICAL OBSERYATOEY, TOP.ONTO, OXTARIO, OCTOSTCK, 1371. 



Latitude 43° 39' 4" Twrth. Longitude 5?t. ITm. 33s. ivest. Elevation above Lake Ontario, 103 feet. 



10 
11 
12 

13 30. 

14 29. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



Earomctev at temp, of 32^. 



....29. 7S9 



1.711 
.308 
.345 
.427 
.332 
.753 



746 
495 
620 
728 
018 
741 

."747 
.735 
.731 

.021 
.875 
.904 



.499 
.602 
.873 
.038 
.459 
.415 



.859 
.878 



.550 
.310 
.444 
.343 
.468 
.762 
.774 
.613 
.347 
.683 
.787 
.956 
.709 
.535 
,il5 

.834 
.235 
.095 
.682 
.507 
.504 
.852 
.772 
.435 
.254 
.521 
.875 
.672 
.711 



29. 444 
,196 
.536 
.385 
.659 
.793 

. 557 
.475 
. 707 
.912 
.826 
.587 

'."C66 
.623 
.816 
.546 

30. 036 
29. 626 

'.'708 
.924 
.715 
.496 
.303 
.651 

''eoh 

.389 



29. 5497 
.2598 
.4523 
.3795 
.5057 
. 7735 

"632- 
.4388 
.6738 
.8175 

.9282 
.6775 

.'0848 
.6772 
. C013 
.4670 
.9747 
.7297 

'.'5788 
. 8697 
.780' 
. 5202 
. 3367 
. 5462 



Temperature of the air 



47.1 
54.4 
48.2 
48.2 
54.0 
31.3 

45." 6' 
52.9 
42,1 
3a 9 
36.0 
51.8 

40.' 7 
34.9 
39.2 
40.7 
36.3 
34.5 

55.' 8 
41.4 
39.6 
50.4 
43.5 
36.3 



.7793 41.7 
.6217 40.7 



29. 6638 29. 0050j29. 6308 29. 6329 



43. 29 



05.2 
65.9 
58.0 
62.8 
66.3 
55.5 
45.4 
58.7 
C6.3 
63.4 
50.8 
53.3 
58.0 
56.2 
53,6 
55.8 
47.9 
43.2 
56.9 
43.2 
56.0 
71.0 
02.3 
40.4 
50.0 
60.9 
53. 3 
42.5 
45.0 
49.3 
46.8 



54. 48 



56.2 
53.0 
46.1 
56.2 
44.3 
36.7 

"54." 7 
51.8 
46.8 
43.5 
50.0 
54.4 



42.5 
43.9 
34.5 
45.0 
33,1 
51.5 

50.' 8 
43.2 
51.1 
51.5 
40.3 
40.3 

45.' 3 
46.1 



56.28 

55. 83 

53. 2; 

56. 72 
50. 65 
39. 00 

56.'i8 
55. 88 
46. 
45.18 
48. 72 

54. 0' 



45.7' 
42.40 
39. 03 
48.85 
:38. 62 
47. 92 

55. 96 
43. 10 
47. 2" 
.53.53 

44. 6' 
39. 58 

45. '45 
44. 70 



46.67 48.28+ 1.99 



Tension of vapor. 



-H 5.70 
-h 5.60 
+ 3.40 
-f 7.20 
+ 1 " 

— 9.78 

-f'aOo 
+ 8.07 

— 0.9' 

— 2.00 
4- 1.82 
+ 7.47 



— 0. 30 

— 3. 38 
0.50 
3. 58 

— 0. 43 
+ 3.12 

"nil.' 67 

— 0. 95 
+ 3.47 
-f 9.95 
+ 1.52 

— 3. 52 

+ '2.' 82 
-H 2.28 



29' 
291'. 399 
385k 336 
264 . 229 
286 . 324 
335 . 201 
,151!. 188 
....1.273 
,2581.419 
, 3061. 369 
222I. 238 
, 168|. 260 
.197'. 229 
. 3111. 381. 

210 
. 2141. 184 
. 169|. 202 
. 198 . 129 
. 214 . 253 
.1681.146 
.174! 255 
.... 1*244 
. 332!! 420 
. 204!. 203 
. 150L 294 



390 
'.271 

155 
.184 
.232 

216 



.250 



Ilumidity of air. 



GO 



72 



Direction of wind. 



Calm. 
Calm. 
S.W. byS. 
W. 
E. by N. 
AY. by S. 

Calm. 
AY. S. TY. 
CalDi. 
S. 

S.AY. bvTY. 
N. K. AY 
AY. N. AY. 
S. S.AY. 
S.AY.bv S. 
AY. S. AY. 
AY. N. AY. 
N.AV. byAV 
S. by E. 

N. 
S. S. E. 
S.S.AA^ 
AV.by S. 
N. N. E. 
N. E. byE. 

E. by S. 
S.AV.byS. 
AY. by S. 
AY. 
S. E. 
N.AY.byN, 



S. S. AY. 
wS. by E. 
AY by S. 
AY. bV S. 
S. S."\Y. 
AY. I!^. AY. 
S. by AY. 
S. by AY. 
S. S. AY. 
S. S. AY. 
AY. by IC. 
S.AY.by S 
S. by E. 
S. S. A\^ 

AY. 
AY. S. AY. 
S. by AY. 

S. ^Y. by S 
N.AV. 
R. by AY. 
S. AY. bvAV 

s. s. ^v. 

E. 

E. :n\ e. 

E. by S. 

AY.by S. 

E. by 2^. 
E. by K 



AV. S. AY. 
S. by E. 
S. A^. by S, 
^. N. E. 
N.byE. 
AV. N. AY. 
AY. by S. 
S.AV. 
S. 
AY. 
E. by 
AY. by 1^". 
S.by E. 

E. S. ]-:. 

AY. S. AY. 

AY. by 

Calm. 
AV^ 
X. N. E. 
S. AV. 
S. AY. 
X. 

X. E. by E, 

E. by S. 

AYbyS. 

AY. by X. 

AY. by S. 

X.N.E. 
N.AYbyA7. 



A'clocity tf Avinil. 



S. 31 AY, 
S. 10 A\^ 
S. 71 AY, 
S. 88 AY. 
S. 26 AY. 
N.61 AY. 
.S. 20 AV 
S.25AV. 
S. 18 AV, 
S. 37 W. 
S. 80 AV. 
S.83 AV, 
S. 19 E. 
S. 15 AY, 
a 77 AV^ 
S. 69 AY, 
S.73AV, 
X.62AY, 
X.eSAY, 
X.27AY, 
S. 35 AY 
3. 45 AY 
X.48AY 
X. 62 E 
X. 72 E 
S. 3 E. 
S. 68 AY 
S. 84 AV 
X.23W 
X. 78 E, 
X. 66 E 



0.0 10.3 
0. 0;16. 0 
5. 5110. 5 
8. 6; 18. 2 
3.01.3.0 
0.6!l9. 8 
0. Oi 5. 6 
0- 8 15. 0 
0.0' 15.0 
^ 8.2 
5.9 



9.0 



1-e 
4. 6 10. 4 

33. 2 28. 4 
1.8!W.8 
1.8 0.8 

I4. 2!22. 0 
7. 6; 15.0 
9. 6;13. 0 
3. 3 8. 2 

2;j. 5 



I0.8 
6.0 



9. 8 13. 2 



7.4 



4. 2 13. 0 



13.5 



23.8 



10. 4 



8.0 



4. 0 10. 0 



5. 53 12. 75 



3.3 

4. 

9. 

1.0 
3.0 
6.2 
1.0 
5.0 
0. 

20.0 

1. 0 
4.0 
7.2 
4.0 

2. 7 
3! 4 
9.0 
0.0 

11 
4.6 
5.5 

11.6 

10.0 

11. 
7.5 
9.0 
2.7 

14.6 
4.3 
5.8 

16.6 

6. 49 



0. 22 

a 68 

54 
05 
42 
44 

82 



46 
79 
43 
69 
l4 

79 Ut 
64 ■ 
lO 
76 
00 

47 
91 
97 

2^ 
6« 
56 
6-2 
40 
47 
26 
CO 
4' 
64 
11 
30 10. 5 



3. 05 Inap . 



.100 . 

Inap , 

Inap . 



.115 



87 Inap . 



.035 . 



P - 
CO. 
97 
20- 
62. 

0 1 Inap . 
25 . 060 . 
41'... 



.050 . 
.510 . 
.065 . 



MOIS^THLT METEOKOLOGICAL EEGISTER AT THE MAGNETICAL OBSERVATOET, TORONTO, ONTARIO, 
Latitude 43° 39' 4" north. Longitude 5Ji. llm. 33s. west. Elevation ahove Lake Ontario, 108 fact. 



OCTOBER, 1872. 



Barometer at temp, of 32^. 



1 

2 
3 
4 
5 
G 
7 

a 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



29. G20 
.643 
.401 
.631 
.587 



23 



Temperature of tlie air. 



29. 607 
.528 
.321 
.675 
.536 



.595 
.760 
.694 
.485 
.77£f 
.708 



.2»B 

.4:73 



.674 
.723 



.615 
.633 
.970 
24{30. 154 
2529.940 
.471 

27 



875 
30.166 
30.068 
29. 779 



29, 650 
.494 
.493 
.688 
.557 



.602 
.746 
.525 
.554 
.822 
.546 



.354 
.716 

.695 
.777 



.593 
.637 
30. 062 
30. 120 
29. 816 
361 



30. 000 
30. 173 
29. 976 
.686 



29. 6253 
.548' 
.4083 
.6628 
.5560 



.684 
.732 
.466 
.668 
.806 



.436 
.252 
.897 
.612 
.737 
.834 



.625 
.862 
30.141 
30. 030 
29. 694 
.341 



30. 104 
30. 149 
29. 860 
.651 



.6300 
.7407 
.5452 
.5850 
.8078 
.5528 



.3375 
.34^ 
.670: 



.7037 
.7885 



.6160 
.7265 
30. 0725 
30. 0940 
29: 8012 
.3828 



30.0115 
30. li)38 
29. 9542 
.7012 



43.9 
40.2. 
445 
41.6 
50.3 



51.3 
40.2 
43.0 
48.8 
48.0 
32.2 



30.8 
31.9 
43.0 
33.3 

34.4 



46.7 
47.0 
42.3 
35.5 
45.6 
50.6 



36.9 
35.1 
39.4 
40.9 



52.8 
58.2 
60.7 
55.7 
6L8 



57.8 
55. 0 
63.6 
48.8 
42.7 
49. 2 



44.5 

3a T 

47.0 
41. 8 
52.8 
43.4 



61.1 
62.5 
50.3 
49.5 
52,1 
51.0 



47.7 
47,0 
49.9 
47.4 



42.7 
48.1 
48.4 
47.0 
55.3 



48.1 
43.8 
55.7 
38.4 
36.9 
441 



36.2 
42.0 
33.6 
43,4 
41.2 
33. 0 



51.7 
43.1 
39.4 
36.9 
48.8 
48.5 



37.6 
44 8 
46.3 
36.2 



47. 13 

48. 83, 
51 

49.35 
5G. 63 



08 + 



— 3. 8; 
1. 75 
0 85 

— 0. 50 
H- 7.12 



51. 53 
46. 43 
54 95 
43.72 
38,88 
42. 80 



2.77 

— 2.02 
-f 6.82 

— 4. 10 

— 8,63.166 

— 4 38.162 



39.87 
39.03 
41.12 
41.08 
43.20 
3F7.72 



52,02 
50, 67 
44 00 
41. 67 
4^.25 
49. 97 



40. 45 
42.55 
45.32 
40.47 



Tension of vapor. 



250 
229 
255 
240, 
331 



352 
220 
248 
.320 



6. 73 

■ 7. 32 
. 4 95 

■ 4 70 
. 2. 33 
. 7.55 



-}- 7.22 
+ 6.10 

— 0.32 

— 2.38 
+ 5.45 
+ 6.38 



2.65 

— 0.32 
+ 2.68 

— 1.95 



. 407 . 397 



.331 
269 
408 
.172 
168 
225 



.259 
200 
359 
.173 
.184 
.224, 



173 
202 
158 
.253 



.208.216 
. 174L 1125 



159 
.251 
.164 
260 
224 
160 



.268 
283 

.230 
176 

. 291 

'361 



355 

363 
.170 

221 
.320 

372 



. 192 
182 
202 

.211 



248 
.227 
.279 

255 
.383 



. 310 
234 
.345 
.213 
.173 
.210 



312 
.278 
.168 
.184 
.330 

324 



183 
224 
,204 
.16' 



170 
.205 
183 
228 
,227 
.162 



306 
293 
188 
196 
318 
.352 



.186 



Humidity of air. 



Direction of "w^iinL 



Calm. 
Calm. 
Calm. 
Calm. 

E. 

N. 
N. W, 
K.AY. 
Calm. 
N.-VV. 
N W 
Calm. 
Calm. 

N. 
CalTii. 
N.AT, 

E. 
Calm. 
Calm, 
Calm, 
S. W. 
Calm. 

N. 
N, E. 
N. 3C. 

N.E. 

N. 

N. E. 
N. E. 
N. E. 
S, E. 



N. 
N. W. 
N. W. 
S.E. 

E. 
Calm. 

N. 

S. 

s. 
yr. 
w. 
"s. 
s. 

N.W. 

s. 

N. W. 
N. E. 
N.AV. 

S. 

s. w. 
s.w. 

N. 
E. 
E. 
N. E. 
N. 
S. E. 
E. 
E. 
E. 



Calm. 
Calm. 

N. 
Calm. 
Calm. 

K. 
N. W. 
Calm. 

s. 

N.W. 
Calm. 
Calm. 
N, AV. 

^y^ 

Calm. 
Calm. 

W. 
Calm. 
Calm. 
Calm. 
Calm. 
N. W. 

N. 
Calm. 
N. E. 

N. 

N. ' 
N. E. 

E. 
S. E. 
Calm. 



X.'IO w. 
N.GSW, 
N.57 W. 
S. C7E. 
S. 89 E. 
N". CAY. 
N.25W. 
N.75W. 
S. 3.i W. 
^.57 AY, 
N".46 
S. 26 AY. 
X.:i9A7. 
N.33 W. 
S 34 AY, 
N.35AY. 
N. 87 E. 
N.55AY. 
N.26 AY, 
S. 5E. 
S.49AY. 
N.45AY. 
N.IOAY. 
N. 56 E. 
N. 71 E. 
N. 3G E. 
N. 7E. 
N. 50 E. 
N. 72 E. 
S. 81 E. 
S. 47 E. 



Yelf'jity cf Tviutl. 



0.0,17.2 
0. Oj 0. 4! 
0. 0 2:>. 2l 
0.0| 3. 4 
4 4 3. Q 
4 6 0.0 
2.8 4 9 
1.0 5.0 
0.0 13.9 

10. 519.1 
3.0| 7.4 
0. Oj 5.4 
0.0 0.8 

12. 6 26.8 
0. 0 4 4 

16. 0 18. G 



0.4 
G. 6 

13.4 
0.4 
8.0 
5.9 
5,0 
8.0 
8.8 
4 2 

11.8 
7.3 
7,6 
7.0 
5.0 



4. 

5-2 3. 



\ 

94.1nap 
69i .... 
IG luap 



. 880 
.100 



.000 
. 240 



.010 



.308 
.020 



.010 



IGO 
1.290 
,200 



Inap 



29, 6981:29. 6798 29, 7016.29. 6940 



41.31 



51.59 



43. 53 



45.55 



— 0.74 



235 



235 



64 



81 



3. 23 3. 42 2. 76! 



4. 59j3. 288 



Inap 



INFLUENZA IN HORSES. 
Comparative tdbJc for October. 
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Year. 



1844 , 

1845 

1846 

1847 

1848 

1849 

1850 

1S51 

1852 , 

1853 , 

1854 

1855...;..., 

1856 

1857....... 

1858 , 

1859 

1860 

1861 

1862 , 

1863 

1864 

1865 , 

1866 

1867 , 

1868 , 

1869. , 

1870 , 

1871 , 

1872 

Results to 
1871.... 



Temperature. 



43.3 
46.4 
44.6 
44.0 
46.3 
45.3 
45.4 
47.4 
48.0 
44.4 
49.5 
45.4 
45.3 
45.4 
48.8 
43.0 
47.3 
48.7 
48.7 
45.9 
45.2 
44. 5 
49.1 
49.9 
42.4 
42.3 
50.0 
48.3 
45.6 



45. 86 



-2.6 
+ 0.5 
-1.3 
-1.9 
+ 0.4 
-0.6 
-0.5 
+ 1.5 
+ 2.1 
-1.5 
+ 3.6 
-0.5 
-0.6 
-0.5 
+ 2.9 
-2.9 
+ 1.4 
+ 2.8 
+ 2.8 
0.0 
-0.7 
-1.4 
+ 3.2 
+ 4.0 
-3.5 
-3.6 
+ 4.1 
+ %i 
-0.3 



71.6 
64.0 
70.1 
04.6 
61.8 
58.9 
66.7 
66.2 
70.7 
64.7 
75.4 
68.0 
71.4 
64.0 
76.3 
69.8 
68.0 
71.0 
76.6 
66.4 
67.0 
71.4 
71.0 
75.4 
67.6 
69,8 
68.5 
72.2 
70.0 



68. 90 



15.9 
19.7 
20.7 
20.4 
24.5 
24.2 
22.4 
25.2 
23.8 
23.4 
26.4 
22.6 
23. 0 
26.5 
31.5 
22.3 
28.4 
29.0 
26.2 
30.5 
28.0 
21.0 
31.8 
31.0 
24.0 
18.7 
30.2 
28.6 
25.2 



25. 02 



55.7 
44.3 
49.4 
44.2 
37.3 
34.7 
44.3 
41.0 
46.9 
41.3 
49.0 
45.4 
43.4 
37.5 
44.8 
47.5 
39.6 
42.0 
50.4 
35.9 
39.0 
49.8 
39.2 
44.4 
43.6 
51.1 
38.3 
43.6 
44.8 



43. 88 



Kain. 



Snow. 



Imp.. . 
1.760 
4.160 

4. 390 
1.550 

5. 965 
2. 085 

1. 680 
.5. 280 
0. 875 
1.495 

2. 485 

0. 875 
1.040 

1. 797 

0. 940 

1. 618 

1. 993 
2. 684 
2.522 
3.321 
2. 705 

2. 470 
1. 970 

1. 365 
0. 962 

2. 690 
1.185 

3. 288 



1. 81 



12.0 

Inap. 

Inap. 

Inap. 
0.0 

Inap. 
0.0 
0.3 
0.0 

Inap. 

Inap. 
0.8 
0.1 
0.2 

Inap. 

Inap. 

Inap. 

Inap. 
0.5 
0.0 

Inap. 
4.5 

Inap. 
0.0 
2.0 
2.3 
0.0 
0.0 

Inap. 



0. 87 



"Wind. 



Eesultant. 



]S''54 W 
N12 W 
N66 W 
S 72"W 
N 5 E 
S 88W 
N45W 
:N"82W 
N76 W 
K 19 W 
N34 W 
N68 W 
if 9W 
N61 W 
N78 W 
S 71 W 
N60 W 
N36 W 
N30 W 
N45 W 
K89 W 
N89'W" 

S 68 W 
N18 W 



N64W 



1.24 
1. 27 
1.10 
1. 06 
1. 19 
1.74 
1.52 
4. 91 
2.15 
2.93 

0. 36 
5. 04 
2. 00 

1. 06 

e. 89 

0. 48 
3. 17 
3. 35 
0. 84 
1.51 
1.27 
3. 72 
1.86 
3. 75 
2. 22 



1. 82 



6. 20 



Excess for 
1872 



rO. 31 



+ 1.10 



+ 0.18 



+0. 92 



+ 1.50 



+0. 899 



-0. 81 



-0. 87 



-1.61 



REMARKS ON TORONTO METEOROLOGIQAL REGISTER FOR OCTOBER, 1871. 

Note.— The monthly means do not include Sunday observations. Tlie daily means, excepting those 
that relate to the wind, are derived from six observations daily, namely, at 0 a. m., 8 a. m., 2 p. m., 4 p. 
m., 10 p. m., and midnight. The means and the resultants for the wind are from hourly observations. 

Highest barometer...' '. 30.042at8a.m.on 13th / t^„„^i,i^ n tntx 

Lowest barometer 29. 163 at midnight on 3d 5 Monthly iangc = 0. 879. 

' Maximum temperature 72° 2 on 22d *o«^ 

Minimum temperature 28° c on 31st I ^'^'^^^^y ^^^nge = 43^6. 

Self-registering J Mean maximum temperature 58° 26 K/r ^ ^^ ^ 

thermometer. 1 Meanminlmum temperature 40° 76 { ^^^^^ ^^°Se = 17° 50. 

Greatest daily range 30° 8 from p. m. of 18th to p. m. of 19th. 

I Least daily range 8° 3 from a. m. to p. m. of 6th. 

Warmest day, 5th mean temperature 56° 72 ? -n^flv^^^^^ i ooi a . 

Coldest day, 20th , mean temperature 38° 62 I Difference = 18oi0.» 

Maximum radiationj 

Aurora oh^rved on 3 nights, viz : 6th, 16th, and 17th. 
Possible to see aurora on 15 nights ; impossible on 16 nights. 
Raining on 12 days ; depth, 1. 185 inches ; duration of fall, 30. 2 hours. 
Mean of cloudiness, 0. 68. 



Resultant direction, S. 66o W.; resultant velocity, 3. 75 miles. 

Mean velocity, 7. 84 miles per hour. 

Maximum velocity, 36. 0 miles, from 8 to 9 a. m. of 15th. 

Most windy day, 19th ; mean velocity, 17. 41 miles per hour. 

Least windy day, 7th ; mean velocity, 2. 42 miles per hour. 

Most windy hour, 2 p. m. ; mean velocity, 12. 73 miles per hour. * 

Least windy hour, 1 a. m. ; mean velocity, 4. 40 miles per hour. 

Fog recorded on 9 occasions during inonth. 

Solar halo, 9th ; lunar halo on 24th and 30th. 

Thunder-storms on 5tli and 26th; rainbows on 1st and 18th. 

2l8t, large meteor in W. at 8. 30 p. m., color bright blno. 

Particles of snow are reported to have fallen on tbe afternoon of the 17th in the university grotmda. 



228 AGRICULTURAL REPORT. 

REMARKS ON TORONTO METEOROLOGICAL REGISTER EOR OCTOBER, 1872. 

Note. — The monthly meana do not include Sunday observations. The daily means, excepting those 
that relate to the wind, are derived from six observations daily, namely, at (i a. m., 8 a. m., 2 p/m., 4 p. 
m., 10 p. m., and midnight. The means ana resultants for the wind are irom hourly observations. 

Hisbest barometer 30.194 at 8 a. ra. on 29th ? Mnnthlv ran^m — n OfiP 

Lowest barometer 29.226 at midnight on 15th 5 ^^^^^"^5 ^^S© — 

r Maximum temperature. . . , ^ 70O0 on Cth ? Mon+hl v nn — 4408 

I Minimum temperature ,2502 on 20th 5 ^^^^^ — ^• 

Self-reffistering J Mean maximum temperature 54oil ?tit„„„ ^ ^rrna 

thermSmeter." \ Mean minimum temperature 37013 range=lC098. 

I Greatest daily range 25 ° G from a. m. to p. m. of 3d. 

t Least daily range , 5°0 from a. m. to p. m. of 2Gth. 

Warmest dav, Gth , mean temperature 56oC3 ? -n;ir^^^„^„ _ 10001 

Coldest day,"l9th mean temperature 37°72 j -L'^Uercucc is Ji. 

l^ximum radiation { I^J^/-^^^^^^^^ 

Aurora observed on 9 nights, viz : 1st, 2d, Sd, 5th, 7th, 14th, IGth, 28th, and 2ath. 
Possible to see aurora on 21 nights ; impossible on 10 nights. 
Raining on 14 days ; depth, 3.288 inches; duration of fall, 73.8 hoijrs. 
Mean of cloudiness = 0..51. 

Snowing on 1 day ; depth inappreciable ; ^uratio]} of fall, 0.5 hour. 

WIND. 

Resultant direction, N. 18^ W. ; resultant velocity, 2.22 miles. 
Mean velocity, 4.5'J miles per hour. 

Maximum velocity, 29.2 miles, from 7.30 to 8.30 a. m. of 16th. 
Most windy day, i4th ; mean velocity, 15.19 miles per hour. 
Least windy day, 20th ; mean velocity, 0.15 miles per hour. 
Most windy hour, 2 p. m. ; mean velocity, 8.42 miles per hour. 
Least windy hour, 11 p. m. ; mean velocity, 2.54 jxiU6s per hour. 
Pirst snow'of the season on 14th. 
Tog on the 5th, 9th, 18th, and 20th. 
Thunder on the Cth and l^th. 
Lightning on 6th. 
Lunar bado on lltli. 

The anroral, display on the .l4th,wa3 very brilliant, and accompanied by considerable magnetic dis- 
torbance. 



Fogs. — Eemarkably acrid or fetid fogs have been observed to proceed 
or accompany some epidemics of influenzfa. Dr. Arbnthnot remarks on 
the prevalence of fogs, not only in England but in France and Oer- 
many as well, in connection with the influenzas of 1727 and 1732-'33. 
In the latter year there had been a severe drought, wells were dry, and 
from November 4 till Christmas there prevailed stinking fogs, a higher 
temperature than usual, great storms of wind, from the southeast, and 
lightning without thunder. It was further observed by surgeons that 
wounds showed a great disposition' to mortify. But in the great ma- 
jority of influenza epidemics and epizootics there has been no such co- 
incidence. The present equine affection has neither be^n preceded nor 
attended by any such phenomenon. Fogs appeared on but three days, 
6th, 11th, and 18th of September, 1872, whereas they existed on six 
days, 1st, 4th, 5th, 13th, 16th, and 19th of September, 1871. Fogs and 
vapors, impregnated with sulphurous gases or other bad smelling or 
putrefying elements, would undoubtedly undermine the general health, 
and f^vor the diffusion of such a disease as influenza ; but the origin 
and course of the present epizootic, like that of the majority on record, 
show§ clearly enough th^t no such condition is essential to lts^develop- 
ment. 

Eain-fall and Znmi^i^^.— The rain-fall for September, 1872, at Toronto, 
was but 2.526 inches, as compared with 1.290 inches in September, 1871, 
and 6.794 inches ia September, 1870. The rainy days were sixteen in 
1872, against eight in 1871, and seventeen in 1861. The total rain in 
September, 1872, was 1 inch below the average of the twenty-eight pre- 
ceding years. • 

The average relative humidity of the air, in Toronto, in September, 
1872, was 78, against 71 for the same month of the previous year. 
Though greater than in the former year, this is by no means an excess 
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of moisture, and auy assumed importance of tliis excess will be de- 
stroyed by a reference to the following table giving the relative liumidity 
of the air at other places, where influenza did not appear during Sep- 
tember, 1872. For part of this table, and for other facts in connection 
with the weather, I am indebted to Brigadier-General Myers, Chief Offi- 
cer of the Signal-Service, who kindly furnished the monthly meteorolo- 
gical reports : 



Relative liumidity per cent, for Sejttenibei', 1872. 



Weeks. 


Toronto. 


Montreal. 


Quebec. 


Detroit. 


New York. 


First 


73.7 


7C.5 


7B. 5 


70.7 


64.4 




80. G 


79.7 


83.0 


79.0 


79.7 


Third 


79. 5 


7G.8 


82. G 


72.0 


75. 


Fourth 


77.8 


74.7 


76.0 


66.4 


81.0 




77.9 


7G. 92 


80. 02 


72.02 


75,15 



The barometer had a low average for September, 1872, at Toronto— 
29.5937, against 29.7200 of the same month in 1871. Its range, too, was 
less, 0.728, against 0.799 in September, 1871. The average heights of 
the barometer, at Toronto, in June, July, apd August, 1871, were re- 
spectively 29.5431, 29.5552, and 29.5780. 

Osone, — It has been strongly contended that this agent is in excess in 
the atmosphere during epidemics of influenza. Since Shouleim placed 
a rabbit for an hour in an atmosphere artificially charged with ozone, 
and found a resulting inflammation of the mucous membranes, and death 
of the subject a few liours later, the potency of this agent in causing 
influenza has been largely assumed. Additional weight was gjiven to 
the theory by the observations of Boeckel, of Strasburg, who found 
that an excess of ozone in the atmosphere, if associated with cold east 
or northeast winds, or snow, was capable of inducing inflammation of the 
air-passages. Boeckel further found that when he compelled animals 
to breathe strongly ozonized air, lobular pneumonia was produced. (Levy.) 
But there is no evidence that the catarrhs and pneumonias thus pro- 
duced were capable of extending and assuming the character of an epi- 
demic. It is found, indeed, that ozone does not exist in an atmosphere 
loaded with organic impurities, the product of putrid decomposition, or 
of animal respiration. Berigny could find no indication of the presence 
of ozone in the surgical, fever, and venereal wards of the military hos- 
pital at Yersailles, though it was abundant in the court-yard of the 
hospital. James fonnd a great deficiency in the military hospital at 
Sedan, as -compared with the garden of the hospital. Boeckel found 
it in aoundance on the platform of the cathedral at Strasburg during 
the prevalence of cholera in that city ; but he rarely found a trace in 
the streets of the town. He further asserts, as the result of his ob- 
servations, that in air charged with paludal emanations ozone is not 
produced. He was moreover unable to develop ozone to any extent in 
a cholera ward. 

But these are precisely the conditions in which influenza assumes its 
greatest severity and shows the highest death-rate. In the large cities, 
where the air contains an excess of carbonic acid, given off by fires and 
animal lungs, and an abundance of organic matter, the products of 
wash and, decay in organized bodies, this is unquestionably the case. 
And just in proportion to the squalor, the filth, the impurity, and the 
absence of a proper hygiene, so does the affection prove more severe 
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and fatal. So it is ia the close, unveutilated, and undraiued, or under- 
ground stables of cities, with air loaded to suffocation with the pro- 
ducts of respiration and putrefaction. In these the mortality proves 
far in excess of that of the horses in the better-appointed stables, or in 
the country. A review of the whole subject shows very conclusively 
that an excess of ozone in the atmosphere cannot be accepted as the 
one cause, or the main cause, of influenza. 

Again, it is difficult to estimate the amount of ozone in the air. Ni- 
trous acid, which often exists in ^eat amount near the surface of the 
earth, which, like ozone, is produced in large quantities during thun- 
der-storms, and like it decomposes organic matter in the air, has pre- 
cisely the same reaction with ozone on iodized starch papers. Ozone, 
moreover, is always present in larger amount at the higher altitudes, 
but influenza shows no such predilection for the hills. It has, on the 
other hand, during the recent epizootic, shown a decided preference for 
the valleys, along which run the great railroad-tracks, as evinced by its 
earlier debut in such places. Again, the apiount of ozone varies con- 
stantly on the sea-shore from the great evaporation and the ever-chang- 
ing condition of the electricity, and a sea-side residence has been accord- 
ingly advised as a safeguard against the evil effects of an excess of ozone. 

But the recent epizootic had its origin near the border of a large lake, 
and has in the main prevailed earlier and more severely in the large 
towns on the Atlantic sea-bpard than in inland districts. As examples, 
may be mentioned New York, Brooklyn, Jersey City, and Boston, at- 
tacked on or about October 22 5 Portland, Maine, Newport, Rhode Island, 
and New Haven, Connecticut, October 23 ; Portsmouth, Virginia, Novem- 
ber 1 : and Charleston, South Carolina, November 2 ; \^hereas it only 
appeared in Washington County, and Kingston, New York, on Novem- 
ber 1 ; Cooperstown on November 6, and in Scranton, Forest County, 
Clearfield County, and elsewhere in Pennsylvania about November 14. 
Dropsies and other dangerous complications were also very prevalent 
in these sea-board cities. 

Through the favor of Professor Kedzie, of the Michigan State Agri- 
cultural College, I am enabled to present the following letter, embcJdy- 
ing his observations on the amount of atmospheric ozone before and 
during the previilence of the disease : 

Michigan State Agricultubal College, 

Chemical D^qrtment, Lansing, December 16, 1872. 

Deah Sir : Your favor of lltli instant, asking information in regard to the amount 
of atmospheric ozone observed at this place in connection with the influenza in horses, 
is received, and it gives me great pleasure to comply with your request. 

The observations on atmospheric ozono have been taken at this college only during 
two years — a narrow ground for any broad generalizations. The observations are 
taken twice a day, viz, from 7 a.'m. to 2 p. m., the day observations ; and from 9 p, m. 
to 7 a. ra., night observations. They are taken by esroosing a slip of Schonbein's test- 
paper (moistened) to the air in a shady place, but freely exposed to the air. At the 
close of the observation the paper is again moistened with distilled water and com- 
pared with the scale. The scale has for its extremes the slightest perceptible shade 
of purple, which is marked 1, and the deepest purple- blue characteristic of iodide of 
starch, marked 10, the space between 1 and 10 being toned to give gradation of the 
scale. The place of observation is such as gives pure country air. The night observa- 
vations give a larger amount of ozone for two reasons : 1st, the greater length of time, 
and 2d, the larger amount of atmospheric moisture. 

Immediately preceding the epizootic, a marked increase of ozone was observed— so 
marked as to call special attention to the fact. During September the average amonn^ 
of ozone by day was 1.40, and by night 1.86 ; for October, 1.93 by day, and 3.18 by 
night, with a rapid increase during the last three days of the month. Early in November 
the disease made its appearance, and during this month the averan^e of ozone by day 
was 4.60, and by night 6.17. The average of December to this date is 5.56 by day, 6.66 
by night. A comparison of the amount of ozone during corresponding periods of 1871 



INFLUENZA IN HORSES. 



231 



is as follows : September, by day 1.58, by niglit 2.G5 ; October, by day, 1.64, by nigbt 
1.96 ; November. 3.70 by day, and 4.0C by night ; December to the 16th instant, by day, 
1.91, and by night 3.16. The excess of ozone for November, 1872, over November, 1871, 
is .90 by day and 2.11 by night ; and for corresponding periods of December, 1872, over 
December, 1871, is, by day, 3.65, and by night, 3.50. 
The disease is rapidly closing up business here, apparently for Avant of raw material. 
Very respectfully, yours, &c., 

R. C. KEDZIE. 

Professor Law. 

In view of this extraordinary excess of ozone at Lansing during the 
influenza period, it is much to be regretted that comparative observa- 
tions are not obtainable from all parts of the continent. That the ozone 
has been generally in excess is possible, and that it lays the system 
open to the attack of the specific poison is not at ail unreasonable, but 
it cannot be looked upon as the one and essential cause of the disease. 
If it were, why has the soliped been the only victim, since man has 
often shared the calamity on previous occasions ? And, above all, why 
has the disease in every instance pursued a regular progress over the 
land in keeping with the facilities for rapid transit The proofs of 
contagion famished below entirely destroy the doctrine of the pathoge- 
nisis of the disease by a general excess of ozone. If ozone is in excess 
everywhere, and has any connection with the disease, it must either be 
a result of the propagation of the poison, or only an accessory cause, 
operating by weakening the system and laying it open to the attack of 
a poison which would otherwise remain powerless. 

Electricity, — Fo reports of the state of the atmospheric electricity are 
to hand, but, like ozone, if potent at all, it could only be so in producing 
the first case or cases. It might be conceived of as affecting the nutrition 
of the animal body, so as to |>roduce from its elements a morbid poison 
capable of indefinite reproduction, and of communicating the disease 
from animal to animal. But to conceive of the same electrical condi- 
tion spreading by slow and steadily advancing steps over the continent 
for the«pace of three months, in all the varied phases of altitude and 
the opposite 5 of rain, snow, and fair weather ; of clouds and sunshine ; 
of atmospheric moisture and dryness 5 of storm and calm, in city and 
country, on the inland, table-land, and valley, and on the sea-shore, is 
not in keeping with wnat we know of this agency. 

According to Peltier, the electricity of the earth is always negative, 
and that of a dry atmosphere positive, Gay-Lussac and Biot found 
that the greater the altitude they attained in a balloon, the stronger 
was the positive electricity. Becquerel and Breschit found no evidence 
of positive electricity in the six feet nearest to the surface of the earth, 
in close-sheltered places, in the court-yards of houses, in the streets 
of cities, or in narrow valleys. In a calm, pure atmosphere the elec- 
tricity is uniformly disseminated, and therefore little marked, but with 
a lowering of temperature and the condensation of the contained 
watery vapor into more or less dense clouds, the electricity concen- 
trates itself around the watery particles and leads to extensive dis- 
turbancies of the equilibrium. The action of the earth renders these 
clouds more negative in their upper than in their lower parts. 
Water falling in rain is as often positive as negative ; falling as snow, it 
is positive four times in every five. Slight rains do not modify the at- 
mospheric electricity, while heavy rains increase it positively or nega- 
tively. The approach of a hail-storm determines great inequalities in 
the electric tension of the air 5 strong winds also seriously disturb the 
equilibrium. It has been stated that rains occurring during south, 
southeast, and southwest winds are mostly negative, while those with 
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north, northeast, and northwest winds are more frequently positive. 
(Levy.) Setting aside the regular diurnal variations, it follows that in 
the same latitude — location— the proximity of trees or buildings, the force 
and direction of the prevailing winds, the existence or non-existence of 
clouds, and the occurrence of heavy rain, hail, or snow, mainly affect 
the atmospheric electricity. Some approximation to the electrical dis- 
turbance might, therefore, be attained by noting some of these condi- 
tions during the month. The resultant direction of the winds during 
September, 1872, at Toronto was north 79^ west, and in September, 
1871, north 74^ west. The mean velocity for the month was 5.24 
miles per hour in 1872, and 5.50 miles per hour in 1871. . The maximum 
velocity in September, 1872, was twenty-nine miles 5 in 1871, twenty- 
six miles. In September, 1872, twenty days had each a less average 
than six miles per hour, while ten days eacli averaged from six to ten 
miles. In September, 1871, eighteen days individually averaged nnder 
six miles per hour, while twelve days had averages ranging from this up 
to ten miles. Eain fell on sixteen days of the month in 1872, the total 
duration of fall being 43.4 hours. It fell on eight days in 1871, the dura- 
tion of fall being 27.7 hours. The observations made thrice daily in 
September, 1872, at Toronto, report the weather in twenty-nine instances 
cloudy, three times hazy, one time foggy, three times threatening, five 
times a light rain, and one time a heavy rain. It is twenty-six times re- 
ported clear. It was marked calm on twenty-eight occasions, seven 
times calm and clear, fourteen times calm and cloudy, and seven times 
calm and foggy. 

It Is manifest, from these data, that there must have been consider- 
ably more disturbance of the electrical tension during September last, 
in Toronto, than during the same month of 1871, and the frequency, of 
thunder and lightning testifies to the same truth. September, 1872, had 
thunder or lightning on the 5th, 6th, 7th, 8th, 12th, 18th, 19th, 22d, 23d, 
26th, and 29th. September, 1871, had thunder reported on the 3d, and 
thunder and lightning on the 18th. I have not before me the report of 
the thunder-storms at Toronto for the earlier months of 1872, but for 
1871 there are but six storms reported for July, six for August, and three 
for June. Altogether, there appears to be testimony to an existence of 
an unusual amount of disturbance of the electrical equilibrium in Sep- 
tember, 1872 ; but whether this is sufficient to account for the origin of 
influenza may still be disputed. It is needless to deny how man and 
beast often suffer during the prevalence of the electrical disturbances, 
and especially just before the bursting of a thunder-storm. And con- 
sidering how the nuclei (nutritive centers) of the different animal tissues' 
have their functions arrested or perverted by inflammatory action ; and 
considering further the varied development of many of the lowest organ- 
isms, when placed in different circumstances, it does not seem very irra- 
tional to assume that under varying conditions of electrical action, and 
of other attendant circumstances, there may be developed from these 
ultimate living particles of the animal body, or from vegetable organ- 
isms, new organic particles, with novel and pathogenic properties, and 
capable of multiplying indefinitely and disseminating a specific disease. 
But there is no evidence that this is really the case. We have merely 
the coincidence of extensive electrical disturbance, and the outbreak of 
the influenza of 1872. With regard to former epidemics, Dr. Parkes 
says that no evidence has been collected which shows any connection 
with conditions of telluric magnetism or atmospheric electricity, and, 
indeed, the peculiar spread and frequent localization of influenza seem 
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inconsistent witli general magnetic conditions.'^ And liow often do we 
see thunder-storms occurring day after day for a length of time without 
the supervention of influenza. It is not at all improbable that this elec- 
tric condition of the atmosphere had something to do with the develop- 
ment of the epizootic ; but in view of all the known facts, and of our 
experience of the ijast, we can only look on it as predisposing the system 
to the attack of a poison which previously existed, but had remained 
latent for want of a receptive subject. Considering the feverish condi- 
tion of the system in times of great electric tension, the amount of ozone 
resulting from electric discharges, and the known action of ozone on the 
respiratory mucous membrane, the doctrine is at least plausible that the 
diseased condition and lowered vitality of this membrane at such a time 
laid it open to the attack of the poison. But in support of this theory 
as universally operative, we must assume either a supervention of this 
electrical derangement at each place whenever an animal is attacked, or 
that the reception of the poison into the animal body changes its char- 
acter and intensifies its virulence. This gradual march of the electric 
tension over the continent seems an extravagant and unwarrantable 
assumption. The acquisition of increased potency or virulence, by pass- 
ing through an animal body, is not altogether incompatible with what 
we know of the varied development of some of the lower forms of life 
in different media. 

It will be observed that this hypothesis of the etiological importance 
of electricity and ozone does not touch the question of the primary 
origin of the poison. It assumes the poison to be already in existence, 
and that these agencies merely lay the system open to receive it, aS do 
impure air, exhaustion, unsuitable food, and other health-depressing 
causes. Whatever the significance of the electrical disturbances at 
Toronto in September, the fact ought to be recorded for the guidance 
of future observers. 

Progress from east to west or from west to east — The old doctrine 
was that influenza always extended from east to west, as it had been 
repeatedly traced over Asia into and through Europe. The epidemics 
of 1781, 1800, and 1833, were remarkable examples of this. Yet it has 
often followed an opposite course. The epidemic of 1768 prevailed in 
America before it reached Europe, and Webster claims the same course 
for those of 1757, 17G1, and 1781. Gluge, from an induction of all the 
epidemics known to have occurred for three hundred years, concluded 
that the general course was from west to east. The recent equine 
influenza has spread from Toronto in a direction east, west, and south, 
and indeed any conclusions based on the direction pursued by the 
malady must be given up. 

Contagion, — Is there a specific contagion f This is manifestly a ques- 
tion of vital importance with reference to the influence of the above 
alleged causes. If there is a contagion which may exist in the body of 
the sick animal, increase there, and be .the means of communicating the 
malady to an indefinite number of sound stock, all our theorizing on 
noxious gases and putrid fogs, inclemencies and extreme vicissitudes 
of the weather, excess of ozone, magnetic disturbance, and the like, 
will be of small account. Indeed no one of the conditions we have 
been considering, nor all of them put together, can explain the regular 
progress of such as the recent epizoojbic, step by step, from a given point 
of origin, over the whole Atlantic slope of the continent, extending 
over a period of three months, and without being materially influenced 
by locality, soil, altitude, weather, or climate. No such condition will 
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explain the fact that horses only have suffered, while all the animal crea- 
tion beside have escaped. In other great epizootics man has often suf- 
fered at the same time with the horse. If these resulted from atmos- 
I3heric changes alone, how comes it that man has escaped now ? The 
explanation would be easy if the equine and the human malady were 
alike due to specific contagia, distinct from each-other, but closely allied 
in their manifest results and in the conditions which favor their devel- 
opment or reproduction. Were the morbific element a simple gas, it 
would be excessive in amount and easily appreciable at the point of 
origin 5 it would continue to exert its influence at this point if its pro- 
duction lasted ; it would expend its power there, and advance by suc- 
cessive steps over newly conquered territory, each to be as promptly 
relinquished in its turn; and unless uniformly diffused through the 
atmosphere and in all parts of the globe, it would be speedily diluted and 
rendered inert as it spread from its center of origin. The same remarks 
would apply to putrefying organic matter in the atmosphere. This 
would soon be changed by the action of oxygen into nev7 compounds, 
and lose its original properties. It would be easily appreciable in the 
atmosphere, and would soon expire by its own limitation, and by the 
completion of the putrefactive process. The only theory that will accord 
with the history of the malady and its steady increase and extention is 
that which recognizes the existence of a contagion, capable, like other 
specific disease poisons, of assimilating its appropriate tbod, of reproduc- 
ing its elements, and of thereby increasing the area of the disease. 

The present visitation has shown an unmistakable tendency to pro- 
gress most rapidly along the great lines of commerce and travel. It 
broke out near Toronto in the latter part of September ; was reported 
in the city on October 1, and a fortnight later had reached Montreal and 
Quebec. Before the 13th October it had reached Detroit, by the 14th 
Buffalo, and by the 17th Eochester. By the 19'th it existed in Lock- 
port, Canandaigua, Geneva, Syracuse, and Albany, and a few days later 
in Auburn and Utica ; by the 22dit had reached Boston and Severe, Maa- 
sachusetts; Lewiston, Maine; and Kew York, Brooklyn, and Jersey City; 
on the 23d it had appeared in Hartford and New Haven, Connecticut ; 
Providence and l^ewportjEhode Island; Lunenburgh, Vermont; and Ban- 
gor, Portland, and Augusta, Maine. Yet it only reached Kingston, on 
the opposite side of the Hudson from that Occupied by the railway, on No- 
vember 1, and Cooperstown, Otsego County, New York, well removed 
from all railroad privileges, on November 6, though apparently in the 
direct line of the atmospheric wave, had such been the grand cause of 
the disorder. It followed, in short, the course of the New York Central 
and Hudson River Eailroads and their various connecting lines, while 
sparing the towns at some distance from the track. Passing south, we 
find it in Philadelphia, Baltimore, and Washington by October 28, 
while the places already referred to in New York were still sound, 
though for some time past surrounded on all sides by the disease. It 
soon gained Goldsborough, North Carolina, and Columbia, South Carolina, 
on November 3, three days before its advent at Cooperstown, New York, 
ten days before its appearance at Scranton^ eighteen days before it per- 
vaded Blair County, Pennsylvania, and at the same dates when the mal- 
ady was making its way down the Hoosic Yalley, Massachusetts. 
Taking the course of the Erie Eailroad from Buffalo, we find the af- 
fection prevailing in Wyoming and Steuben Counties, New York, on 
October 21, Elmiraand Binghamton by October 28, and Warren County, 
Pennsylvania, by October 20, while Ithaca, New York, only suffered on 
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October 31, aucl the country to the easfc of it a week or two later. It 
is needless to follow this subject farther. In the West the same truth 
is equally manifest. Not only do we find a tendency to follow the great 
lines of rail, but in many cases a temporary avoidance of many of the 
small towns on the track, whose commercial relations arc less active, 
and their danger of infection correspondingly small. 

It only remains to be determined whether the disease will spread in 
a new locality from a newly imported sick animal as a center. If it can 
be introduced in this way into a new locality, well out of the former 
area of the disease, and spread promptly from the imported sick animal 
as a center, it must be possessed of a specific contagium. Were the 
body merely charged with noxious gases, with decomposing organic 
matter, or with electricity, it could never become the center for a wide 
diffusion of a specific disease. These agents would soon pass from the 
system and lose their noxious qualities by diffusion or decomposition. 
The presence of the sick animal would be no more injurious than a 
chemical laboratory, a putrid carcass^ or an electric machine. 

Attention is called, then, to the following facts : The first cases in 
Detroit were several sick horses brought from Canada, about the 10th 
or 11th of October ] others were attacked in less than two days, and 
the malady appears to have been confined for nearly a week to the two 
stables into which the Canadian beasts were brought. The first cases 
in Syracuse were in newly arrived Canadian horses, and the malady 
spread promptly in city and country. The earliest cases which I have 
been able to trace in Ithaca were in the livery-stables of Mr. Jackson, 
who had just returned from running a mare in a more northern part of 
the State. In Pittsburgh the disease first appeared in the stables of 
Messrs. Moreland & Mitchell after the arrival of five or six horses from 
New York, when the epizootic was then at its height. In every instance 
it spread rapidly in the new locality. From Washington the first note 
of alarm was sounded on October 28th, to the effect that sick horses 
had been brought into the city from the North, and on November 31 it 
was reported to be generally prevalent. In Lehigh County, Pennsyl- 
vania, the malady appeared about November 4, and spread like fire 
along the canal and into the surrovmding country. On November 19 it 
prevailed at points in Giles, Eutherford, Maury, Davidson, and Sum- 
ner Counties, Tennessee, which had been recently visited by a circus, 
coming from an infected locality, and while the general district was 
free. At Newark, Delaware, the first case was in a horse just arrived 
from Baltimore, and others speedily followed. At Elyria, Ohio, it was 
confined for five days, and for five days only, to teams just back from 
Cleveland. 

Most of these were instances of the appearance of the disease in an 
entirely new locality, far beyond the limits of the region formerly per- 
vaded by the disorder, and from such new points the infection spread 
widely before the general country, or even many of the towns in the 
interval between this and the former diseased area were involved. 

Instances of the same kind could easily be adduced from the history 
of former epizootics. In influenza in man similar observations have 
been made by such authorities as Barker, Haygarth, Williams, Parkes, 
and Sir Thomas Watson. Persons just arrived from an infected place 
have so frequently proved the center for a new diffusion of the poison 
that some have attempted to trace all cases to contagion alone. 

It will be objected to this doctrine that Hertwig's inoculations, and 
even the transfusion of blood from a sick to a healthy horse, has failed 
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to transmit the disease. In tlie face of such testimony as is furnished 
above, the conclusiveness of this evidence may be safely denied. Every 
individual is not susceptible. I can point to horses Avhich have 
been freely exposed iu the streets, and have even stood in the stalls just 

Fig. 39. 




vacated by the sick horses, and have yet completely escaped the dis- 
ease. The argument from transfusion is no more conclusve than was 
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the failure of the blood of cholera patients to induce that disease in 
healthy men. It does not disprove the existence of a poison, but merely 
that the subject was an unsuscepti- Fig. 40. 

ble one, or that the poison is not 
j)resent in the blood. 

Nature of the contagion. — The exist- 
ence of a contagion being acknowl- 
edged, the question next arises as 
to its nature. We are left to choose 
between two theories: First, that 
which recognizes in fungi and other 
low organisms the specific poison ; 
and, second, that which seeks the 
pathogenic, element in the infinit- 
esimal granules of organic matter, found floating in the infecting atmos- 
phere, as well as in the solids and fluids of the animal body. 

The first-named theory is open to the objection that no specific vege- 
table germs have been found in the air, blood, or nasal discharges during 
the prevalence of influenza. Before the advent of the recent epizootic 
at Ithaca I subjected the floating elements in the air obtained in stables 
and field to microscopic observation*, and* repeated the observations 
while the aifection was advancing to its climax. Spores were found 
abundantly, of the forms represented in Fig. 39, but the same were 
found before and after the arrival of the disease. The mucus from a sick 
horse's nose contained similar Fig. 4i. 

spores, and the dust obtained by 
shaking a handful of hay taken 
from the- interior of a hay-mow, 
after the influenza had subsided, 
showed them in great abundance. 
The objects in the air were ob- 
tained by drawing it through, an 
aspirator and directing the current 
on a drop of glycerine on a glass 
slide. The mucus and blood from 
diseased horses were received on a 
glass slide, and immediately cov- 
ered. The dust from hay was al- 
lowed to fall on a glass slide, with 
a drop of glycerine, and immedi- 
ately covered. The objects shown 
in Fig. 40 were deposited on a glass 
slide, with a drop of glycerine, exposed for a night in a field near a house. 

I append the report of observations conducted by Mr. Taylor, micro- 
scopist to the Department of Agriculture ; and anotjier of observations 
made by Dr. Jackson, Columbia, South Carolina. 

KEPORT OS OBSERVATIONS BY THE MICKOSCOPIST OF THE DErARTMi:XT OF AGRICUL- 
TURE. 

To ilie Commissioner of Agriciiliure : 

Sir: In accordance with your instructions, I Lave made a microscopic examination 
of the mucus flowing from, the nostrils of scYcral horses suffering from the prevailing 
horse, influenza. 

On the 4th instant I collected mucus from tlic nostrils of five liorsos suffering from 
the malady, and submitted a portion of each to a power of ahout r^O diameters, when 
the entire field appeared covered with spore-like germs, gelatinous and semi-trans- 
parent. Under a power of about 600 diameters they appear as dishs, some ol 
which, under favorable conditions, may be seen moving on their edges. Perfect and 
imperfect cells were combined in a mass. All exhibited dotted markings. After the 
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application of v:irious tests, I camo to tlic cuucliisioii that tbey were mucus cells in 
combination v. itli normal mucus. 

A few fungi yporcs were frefpicutly fjccn during my investigation, combined with 
Y'nj^ 42 nuu'us cells tind normal mucus ; but as its 

' ^ ' gel a ti 1 1 on s cb arac ter i)re veu ted minute ob- 

>st'rvatio:is, I decided to submit portions 
of ihe nuicus of cacli borse to the action 
of caustic-] )otasb for several hours, at a 
lemi)erature of about 100^ Fahrenheit. 
By this process all thf3 animal matter 
(normal mucus and mucus cells) was dis- 
solved. I next added aqua ammonia to 
the solution to render the mass more liq- 
uid, and x)biced it aside to settle. In the 
course of twenty -four hours a sediment ap- 
l^eared at the bottom of each test-tube. 
The alkalies v/cro removed in some cases 
by washing, and in others I secured the 
sediment by evaporation. Portions of the 
sediment of the mucus of the five horses 
were submitted to various powers of the 
microscope, but that of about 600 diame- 
ters gave, generally, the most satisfactory 
results. Fig. 41 represents the character 
of the fungi and mucus cells. 

Some pollen cells were also observed. 
Each portion of mucus sediment iirepared as described, and no larger than the head of 
the smallest pin, contained twenty to fifty spores of fungi. 

My attention was next directed to the detection of the floating germs, if any, in the 
stable atmosphere of the horses aifected. For this purpose I devised the following 
plan : I firfet prepared a very limpid varnish, by dissolving one ounce of copal var- 
nish in two pints of benzine, a part of w^hich I poured over a sheet of glass 15 by 15 
inches, the superfluous portion being instantly drained off. The varnish dries quickly, 
yet retains a sufficient degree of adhesiveness to detain dust of any kind which may 
fall on it. A plate of glass thus prepared was secured over the head of one of the sick 
horses in the Department stable, where three other horses were confined, all of which 
were affected with influenza. The glass was placed horizontally, w^ith varnish side up, 
and about 9 feet from the floor. After the lapse of twenty-four hours it was removed, 
cut into slides 3 by 1 inch, and examined with gum and glycerine solution. In each 
case the objects prepared for observation were covered with the usual form of micro- 
Fig. 43. Bcopic discs. The objects brought into 
view in this way, under the microscope, 
proved to bo very similar, generally, to 
those found in the mucus, only much more 
numerous. 
Fig'. 42 represents the forms of the spores 
found in the stable atmosphere. 

A second jilate of glass 15 by 15 inches, 
varnished as described, was placed in the 
center of one of the largo grass-plats of 
the Department grounds and allowed to 
remain in the open atmosphere twenty- 
four hours. The plate was then cut into 
slips 1 by 3 inches and examined by tlio 
microscope; but I failed to discover a 
single fungi spore, or a vegetable germ of 
any kind. I think it probable that nearly 
all the fungi spores found in the mucus 
and stable atmosphere had their origin in 
the food provided for the horses. The 
torula cells may have had another source. 

Fig. 43 represents the class of forms in 
the atmosphere of the lawn. 
I diluted a portion of diseased mucus with water iu the proportion of about two 
parts water to one of mucus, and set it aside for eight days. On the ninth and sabee- 
quent days it gave the infusorial forms and fungi cells. (See Fig. 44.) 

THOMAS TAYLOR, Mia'oscopist. 
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Examinatiou of discharge 
Fig. 44. 



Microscopic examination by Dr. E. E. Jackson, of Colu3ibia, South Carolina. 

let. A stabled horse ; large quantity of mucns and pus, 
showed filaments of fibrine and organized bodies. 

2d. Horse passing on street ; thin dis- 
charge; same organized bodies seen 
through microscope. 

3d. Early stage; thin discharge ; same 
organized bodies. 

4th. Very thick discharge ; much cough- 
ing; no organisms apparent. 

5th. Thin discharge, early stage, organ- 
ized bodies in abundance; seven in one 
field of the instrument. 

6th. Mule ; thin discharge, numbers of 
organized bodies, with mucus or pus. 
7th. Similar to above, (mule.) 
8th. Mule ; thin discharge, in one field 
of view one very largo organism ; in an- 
other six of ordinary size. 

9th. Thin discharge from an ox exam- 
ined ; no organisms. 

10th. Horse; numerous organisms. 
11th. Hotse; thick discharge; no or- 
ganisms. 

12th. Horse; thin discharge; 
no organisms ; no motion visible, 



Fig. 45, 

/a 




In all the cases were found vegetable spurs or hairs from grain or rough 
food. Have seen similar organisms in stagnant pools and in decomposing 
vegetable matter. Microscope used, 750 magnifying power. 
Fig. 45 represents the vegetable spores. 

The similarity of the spores seen by Mr. Taylor and myself will be 
manifest to the reader. In m^y^ case they had the same orange-brown 
color which he has so well depicted. In my observations there was no 
opportunity for the growth of mycelium, so that the differences in this 
respect are of no significance. The fact that these germs were iaore 
abundant in the hay than in auy other medium testifies strongly enough 
as to their true origin. Then the results of Dr. Jackson's observations, 
in showing an entirely different organization, would seem to indicate 
that these are merely different manifestations of vegetable life under 
varied climatic conditions, and are of no significance in connection with 
influenza. 

And to this effect is the testimony of Dr. J. J. Woodward, of the 
Medical Department of the Army, who says : 

Within the last few days I have collected the organic forms from a quantity of the 
air in a stable in this city, in which were a number of sick horses, and submitted them 
to the highest powers of the microscope, without finding any which are not usually 
encountered when no epidemic is prevailing, and have also subjected the mucus dis- 
charge from the nostrils of several of the horses to the same examination, with like 
negative results. 

The other doctrine is the most reasonable one, and is one which ap- 
pears to explain all the pathological phenomena. It recognizes in the 
granules which exist abundantly in the diseased organs the morbid agent 
capable of transmitting the disease. These granules, w:hich are merely 
microscopical particles of variable size and form, often possess many of 
the characters of the ultimate nutrient centers, (nuclei, germinal matter 
of Beale,) even to the power of rapidly absorbing coloring matter, and 
which seems to imply a capacity to appropriate other material for the 
increase and multiplication of their substance. These nuclei or gran- 
ules are reproduced with extraordinary rapidity in the substance of the 
diseased mucous membrane and at the expense of the vital elements, 
liquid and solid, of the body, so that Beale and others have concluded 
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tliat they either constituted the virulent principle or contained it. Yet 
nuclei or granules increased to an extraordinary extent in parenchyma- 
tous organs, the seat of simple inflammation. These, of course, cannot 
be considered as pathogenic. And yet there is no greater reason for 
assuming a similarity of developmental power in these nuclear products 
of a simple inflammation, and those of an influenza or rinderpest, than 
for assuming equal powers of growth in the nuclei of different healthy 
organs and structures. If nuclei, apparently indistinguishable from 
each other in all respects except their i)osition, never fail to build up the 
substance of that particular tissue to which they belong, the nuclei of 
bone invariably producing bone ; those of gristle, gristle ; those of fibrous 
tissue, fibrous tissue ; those of muscle, muscle ; and those of nervous 
matter, nervous matter; and if we can ingraft the nuclei of bone and 
other tissues so as to build up such textures in unusual situations, is 
there any insuperable objection to the conclusion that one class of such 
morbid granules are harmless, while another class invariably develop in- 
fluenza, and that alone ; a third class small-pox and that only ; a fourth 
class glanders, and nothing else ; a fifth class, rinderpest only* a sixth 
class the contagious lung-plague of cattle, etc. The physiologist 
has learned to realize that living particles, which are almost infinitesi- 
mal in their minuteness, have characters as 'constant and a power of 
development as certain and definite as the genera of animals from which 
they w6re derived. There is no valid objection, therefore, to the theory 
which recognizes in those products of a specific disease the virulent ele- 
ments by which the affection is perpetuated and transmitted. And this 
is the theory which appears at the present time to be most in accordance 
with the history of influenza. 

In taking this position, it is sought to* deny the conveyance of the 
disease by atmospheric means. The numerous instances of horses hav- 
ing been attacked in the open fields, apart from all roads, and from 
other horses, and the rapid diffusion of the disease over a city or dis- 
trict, seem to imply the intervention of atmospheric agency. But our 
position by no means precludes such an agency. It only assumes that 
there is a specific virulent element, which finds in the body of a suscep- 
tible animal the material essential to its growth, its unlimited reproduc- 
tion, and extensive diffusion. The air may still be invoked as an im- 
portant .medium through which the dried and drying virus or bioplasm 
(Beale) may be carried to long distances, and infect new animals and 
localities. It is further in keeping with the theory that the skin and 
clothing of human beings, and solid objects of nearly every kind, may 
become the medium through which the disease is conveyed from place 
to place, and will thus explain many outbreaks which would otherwise 
appear to be spontaneous. 

This theory further explains the outbreak on islands near the shore 
simultaneously with its appearance on the mainland, and all well-au- 
thenticated cases of the infection of the ships' crews at sea. Thus the 
equine influenza is alleged to have appeared in Block Island, about ten 
miles at sea, on the same day that it broke out on the Connecticut shore. 
Were it proved (which, however, has not been attempted) that there 
had been no recent communication between this island an<l the shore, 
there would be nothing in the fact to overthrow the position taken in 
this paper. A similar case is that of the Stag frigate, recorded by Wat- 
son. Ill 1833 this ship was coming up the English Channel, and when 
off Beechy Head, in Devonshire, the wind blew strongly from the shore 
at 2 o'clock, at w^hich time all the men were healthy, (and it is presumed, 
but not affirmed, that there had been no communication with the shore;) 
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at half past 2 forty men were suddenly attacked with influenza 5 at 6 
o'clock sixty men were ill, and by the next day one hundred and sixty. 
The instances of Admiral Kempenfeldt's and Lord Howe's squadrons, 
attacked while cruising at different parts of the same channel, in 1782, 
after they had been from twenty-two to twenty-seven days at sea, are 
no more difficult to explain. Indeed, the fact that a squadron had been 
techuically a number of days at sea is no proof that officers and men 
liad not availed of their near proximity to pay frequent visits to the 
shore. 

Fathology. — Influenza has been thought to be a simple catarrhal 
disease, with a special prostrating or debilitating tendency, because of 
some unknown condition of the atmosphere, or something else vaguely 
referred to as epidemic influenza. Some color was lent to this by the 
irregular and sometimes dangerous course of the disease occurring during 
an influenza epizootic. But this influencing of other diseases is common 
to other epizootics the specific nature of which is unquestionable. 
During the cholera epidemic, for example, not only men but animals 
show a special irritability of the digestive organs and tendency to 
diarrhoea. In marshy regions nearly all other affections are modified in 
character and course by the malarious poison, and, indeed, the history 
of influenza is that of a disease propagated by a specific poison, and 
advancing in the face of all circumstances and obstacles, and entirely 
independently of those conditions which cause the development of 
catarrhs. 

That a specific poison exists is fairly established by an impartial re- 
view of the epizootic of 1872. But this poison does not produce in all 
cases the same phenomena. The symptoms of nasal catarrh are the most 
constant, but they are often slight, and, at an early stage of the disease, 
even overshadowed or superseded by those of intestinal catarrh or 
rheumatism ; and if the poison may thus localize itself in unusual situa- 
tions without apparent cause, how much more likely if some organ, or 
system of organs, is already the seat of disease and consequent weakness 
and susceptibility. 

The theory of the existence of a fungus, which multiplied in the 
atmosphere, or in the diseased body, or in both, has long been a favorite 
one, and would fully explain the phenomena of the disease and its pro- 
gress. But no such fungus has been found, and those found in the more 
northern part of the continent differ from those found in the south. 
They are moreover found in great abundance in the dust of fodder, and 
as plentifully after the disease has long passed as during its prevalence. 
This doctrine is therefore at present in want of facts to sustain it. The 
only other tenable hypothesis appears to be that of a true contagium. 
Particles of the living body (granules or bioplasm) are given oft' in 
myriads, are carried widely by the air, and infect other finimals. 

How, then, does such poison operate? Hertwig's experiments seem to 
show that it is not conveyed from animal to animal by the transfusion 
of blood, and cannot therefore be present in the circulating fluid. It 
would follow that the various nervous, rheumatic, and cardiac symptoms 
were produced by nervous sympathy, owing to the presence of the poison 
on the mucous membranes, or by the absorption of some noxious products 
formed in the mucous membrane by reason of its presence. Yet this 
fails to explain satisfactorily the early and profound prostration before 
the poison coukl be developed to any extent on the mucous membrane, the 
extreme weakness and iuability for active exertion wliich remains after 
the animal has apparently recovered, and the liability to one or other 
of the dangerous complications which exhaustion or maltreatment at 
16 A 
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suQli periods is liable to bring on. It will be a matter of sincere regret 
if the transfusion and inoculation experiments are not put to a crucial 
test before the epizootic shall have disappeared. At present the ques- 
tion cannot be definitely answered as io whether the poison is received 
into the blood and acts directly on the different organs, or is confined 
to the mucous membranes and affects the other parts of the system in- 
directly. 

The state of the blood and of the tissues affected throws little light on 
this subject. The respiratory mucous membrane, as in simple catar- 
rhal inflammation, is the seat of congestion and blood stasis, with exu- 
dation, cloudiness, and softening of the membrane, and an excessive 
production of granular matter and cells of mucus and pus. But it shows 
at the same time a great tendency to assume the deeper shades of red, 
and presents in many cases petecMce as indications of the presence' of 
some potent blood poison, or at least of a highly impure and disorganized 
condition of the blood. The inflammation of the lungs, too, is manifested 
rather by that semiliquid infiltration which characterizes the contagious 
lung fever of cattle than the firm consolidation of a strong type of inflam- 
mation. The blood in the early stages contains an excess of fibrine, and 
coagulates with a large amount of buffy coat, and a cupped surface, as 
in simple inflammatory affections. Later, however, and especially in the 
most malignant and fatal case, it becomes difiluent, and comparatively 
incoagulable, as is seen in cases wherein a potent and destructive poison 
has been present, and in the advanced stages of deadly fevers, where 
the blood is in a highly impure and disorganized condition. It is not 
easy to explain the morbid phenomena without assuming the presence 
of a poison iu the blood, and it is still possible that there was some 
source of fallacy in the tranfusion experiments ; but here the subject 
must be left in anticipation of further developments. 

Treatment — All debilitating or depressing treatment must be sed- 
ulously avoided. Bleeding, purging, severe action on the kidneys, de- 
pressing sedatives and violent blistering are alike to be deprecated. 
In the regular and incomplicated form of the disease, nearly all will 
recover under good nursing and fresh air, and independently of all 
medicinal agents. Place the patient in a cool, dry, well- ventilated, and 
well-littered box ; clothe him comfortably, so as to avoid all tendency to 
chill, bandage his legs loosely, and change the clothes, and curry or brush 
the skin twice or thrice a day ; keep quiet and still, although usually 
a little exercise in hand, in the shelter and sunshine, will be rather 
beneficial than otherwise. Feed on bran mashes, boiled oats or barley, 
turnips, carrots, or other roots, in small quantities, and often, so as not 
to clog the appetite, and supply at frequent intervals a quart or two of 
water, nearly cold, or cold oatmeal or linseed gruel. 

It is important to favor depuration of the blood by moderate but 
never excessive action of the kidneys or bowels. Oostiveness will 
oftentimes be best met by abundant and frequent injections- of water, 
blood warm, (three or four quarts at a time,) or by one-half pound of 
molasses, or three ounces of sulphate of soda added to the drink. If a 
laxative is absolutely necessary, it should rarely exceed one- third of the 
ordinary dose, on account of the dangerous susceptibility of the digestive 
organs. The author has seen a large Percheron die of superpurgation, 
after taking but three drachms of Cape aloes. During the recent visi- 
tation an instance came under his notice in which half a pint of linseed- 
oil came nigh proving fatal. This susceptibility of the digestive organs, 
however, varies widely in different epizootics, and in some mild laxatives 
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proves highly beneficial, yet their possible danger should always be 
present to the mind. 

Mild febrifuge diuretics may be used* with advantage. Spirits of 
nitrous ether, in half-ounce doses, may be given twice a day, or liquor 
of the acetate of ammonia^ in ounce doses, four times a day in the 
water gruel drank. If the fever runs high, or effusions threaten to take 
place, these may be increased as fat as the strength will allow, but 
always with the greatest caution and judgment. 

When the cough proves especially violent and painful, the addition 
of anodynesi such as belladonna and camphor, is advisable. A drachm 
of each may be add^d to the diuretics already advised. 

The cough may be further relieved, and the relaxation of the mucous 
membranes and the appearance of the discharge hastened, by causing 
the animal to inhale warm water vapoi* Several times a day, for an hour 
at a time. This is most conveniently done by saturating chalf bran or 
other simple agent with boiling water, placing it in a nose-bag, which is 
then hung on the patient's nose by means of a strap crossing behind 
the ears. This proves especially beneficial, as the moderation of the 
fever is usually a concomitant of the appearance of the discharge. 
Burning a pinch of flowers of sulphur, more or less, according to the 
size and nature of the building, so as to impregnate the air to an ex- 
tent jU&t short of causing irritation and coughing, has a very soothing 
and beneficial efi'ect on the mucous membrane. It is best done by lay- 
ing a piece of paper bearing the sulphur on a shovel, and setting firo to 
it. It is superfluous, perhaps, to say that it must be done behind the 
patient, and not beneath his nose. The fumes of vinegar from a red- 
hot brick, of burning leather, and the like, are cruelly irritating, and 
occasionally induce fatal results. 

Counter-irritants are often useful from the first. If, however, inflam- 
mation and sore throat seem extreme, a poultice may be ad^v^antage- 
ously applied for a day previously, or the throat may be well fomented 
with warm water for an hour and then wrapped in a sheep-skin with 
the Wool turned inward. When, however, there appears little danger 
of even temporarily aggravating the local inflammation, the throat or 
chest, where the disease has been localized, it may be well rubbed with 
a thin pulp made of the best ground mustard and tepid water, and then 
covered up. This may be replaced by the soap liniment, made with six 
ounces of soap, three of camphor, and a pint, each, of proof-spirit 
liquor, ammonia, and linseed oil. This liniment may be applied repeat- 
edly at short intervals and well rubbed in. If a more active blister is 
wanted an ointment may be used composed of a drachm and a half of 
powdered cantharides, a scruple of camphor, ten drops of spirits of 
wine, and an ounce of lard. The hair should be cut off and the oint- 
ment well rubbed in, in a direction contrary to that of the hair. After 
it has acted, the skin should be kept soft and pliant by rubbing it with 
fresh lard. Oil of turpentine^ which has been largely used* as a counter 
irritant during the present epizootic, is only objectionable on the ground 
of its causing so much local irritation without blistering as to drive 
some excitable horses to distraction. 

In using any one of these counter-irritants it is best to apply them 
over a limited space only, not exceeding the bounds of the inflamma^ 
tory action, as we can thus secure the best results from the intimate 
nervous sympathy existing between the deeper-seated organ and the 
skin which covers the corresponding part of the surface, and at the same 
time avoid the depressing" and debilitating effects of a blister. For 
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this reason a careful examination, of the chest especially, shoukl 
always be made before making such an application. 

As the mouth becomes cooler and more moist, and the pulse softer 
and less frequent, a more stimulating treatment is desirable. At first 
two drachms each of gentian, powdered cinchona, niter and sal ammo- 
niac, may be given night and morning, or if the debility is very great 
the last-named agent may be replaced by four drachms of carbon- 
ate of ammonia made into a bolus, with linseed meal, or dissolved in a 
half pint of water, and repeated three or four times a day. In cases 
marked by a daily remission, I have found a dose of 30 grains of sulph- 
ate of quinia to prove effectual in preventing the paroxysm, if given an 
hour or two before the period when it was in the habit of appearing. 

During convalescence gentian, cinchona, and other tonics, are de- 
sirable, with alcoholic, ammoniacal, or other stimulants, if there is much 
debility or prostration. The diet should be tempting and nutritious, 
supplied often, fresh and frequently varied, and care should be taken 
at all times to counteract any sudden suppression of the secretions of 
the bowels or kidneys, or even the nasal discharge. In this connection 
I may mention the statement of Mr. Murray, of Detroit, that all the 
cases of dropsy that came under his notice occurred in animals which 
had taken for a few days " condition powders," consisting largely of 
sulphate of iron, and had had the nasal discharge suddenly dried uj). 
Improvement followed promptly on the withholding of the powders and 
soliciting the action of the kidneys and bowels. 

Should the prostration become extreme, stimulants must be resorted 
to even more frequently than is recommended above ; five, or even six 
times a day. In some instances, however, the system seems to lose all 
power of reaction, and almost the only remaining hope lies in the trans- 
fusion of blood from the veins of a healthy animal to those of the sick. 
The blood may be obtained from a healthy horse, or more conveniently 
from oxen or sheep intended for slaughter. It may be transferred 
through an elastic tube without exposure to the air, or it may be drawn 
off into a vessel and thence transferred to the veins of the sick horse, 
unchanged or defibrinated. 

The first-named mode, which was practiced by the late Mr. Parral, of 
Dublin, is in many respects the most convenient. The operator must 
furnish himself with a caoutchouc tube about a yard and a half lon,g, 
and with a silver tube four inches long, and a third of an inch in diame- 
ter, fitted into each end. The jugular veins of the two animals are now 
opened with fleam or lancet, the pressure being maintained below thq 
orifice so as to obviate the entrance of air into the vein and to facilitate 
the introduction of the tube. The tube having been filled with tepid 
water, is now inserted from below upward toward the head into the jug- 
ular of the sound animal, and from above downward, toward the chest 
into the jugular of the sick. The middle of the tube is passed through 
a vessel containing water at the temperature of the animal body. The 
tube, hitherto compressed between the finger and thumb, is now relaxed 
and the blood is allowed to flow slowly into the system of the patient. 
Any indication of nausea or vertigo, turning up of the upper lip, jerking 
upward of the head, or unsteadiness of the limbs, is to be accepted as a 
warning, and the current of blood must be stopped or reduced until the 
animal has rallied. After a sufficient amount appears to have been 
transferred, the tube is withdrawn and the wounds pinned up as after 
ordinary bleeding. About three quarts will usually be borne, and the 
results will be seen in increased firmness and fullness of the pulse, and a 
more healthy hue of the mucous membranes. 
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In the second mode there is introSuced into the vein of the patient a 
tube, which is dilated at its free end into a funnel about an inch in diam- 
eter, and furnished with a wooden plug accurately fitted to the bore of 
the tube. A little blood having been withdrawn from the sound animal 
into a dish standing in w^ater of the temperature of the body, and the 
funnel having been quickly filled, the plug is pulled out and the blood 
allowed to flow in. Before the funnel is quite- empty, the plug is again 
inserted, the funnel refilled, and the process repeated. In this way all 
danger of the introduction of air is obviated. 

The third mode differs from the secojid only in the removal of the 
fibrine from the blood. The blood having been received into a vessel 
set in another containing warm water, is whipped with a bunch of twigs 
until all the fibrine has been coagulated and withdrawn, after which the 
liquid is transferred into the vein of the sick animal with the same pre- 
cautions as by the second mode. The loss of the fibrine is of no mo- 
ment, and the defibrinated blood is found to be equally restorative with 
the pure blood. 

The main dangers to be guarded against are the entrance of air into 
the circulation, the introduction of clots of fibrine, which by blocking 
the vessels would produce local inflammation and abscess, and the too 
rapid transfusion which leads to vertigo and fatal fainting. 

If the abdominal organs are especially involved the counter-irritant is 
to be applied over the region of the liver, bowels, or kidneys, as the 
case may demand. With yellow or brownish appearance of the mucous 
membranes and tenderness over the short ribs, this point should be se- 
lected for its application. With general tenderness of the abdomen, 
colicky pains, frequent straining, and the passage of a white, thick 
mucus forming a pellicle over the dung, or collected in masses, it should 
be applied generally to the surface of the belly. If there is tenderness 
and swelling of the loins, stiffness of the hind limbs, frequent straining, 
the passage of water in small quantities and highly colored, and above 
all if the urine contains microscopic fibrinous casts, it should be applied 
over the loins. In the last case it may be preceded by a bag of hot 
scalded bran, or a fresh sheep-skin with the fleshy side turned in. 

The shivering, which usually attends the onset of such complications, 
may be counteracted by friction to the skin, clothing, a warm drink con- 
taining a stimulant — four drachms carbonate of ammonia— -and injec- 
tions of warm water or well-boiled gruel, given to the extent of three 
or four quarts at a time, and repeated every hour until shivering ceases. 

In cases affecting the liver or bowels, I have found excellent results 
from guarded laxatives. Two, three, or even four drachms of aloes in 
different cases, with a drachm of gentian, and thirty drops of hydrocy- 
anic acid, or an ounce of laudanum, will usually promptly relieve the 
colic, secure an action of the bowels, and remove the deadly prostration 
which characterizes this type. It has manifestly the effect of relieving 
the inflamed surface by a free secretion from its turgid blood-vessels, of 
benefiting the portal system and liver by a direct local depletion, and of 
eliminating poisonous material, which was being pent up to the great 
injury of the system at large. Little more is wanted than the free use 
of demulcents, such as slippery elm, well-boiled linseed, and the like, 
great care to secure a continuous moderate action of the bowels, and a 
tonic treatment as in other cases of convalescence. Turpentine has 
been strongly recommended by some, and acts beneficially as a local 
and general stimulant. An ounce of the crude drug, or half an ounce 
of the oil, may be made into a ball with linseed meal, or beaten up with 
the yolks of two eggs, and given twice daily. 



246 



AGIJIOULTURAL REPORT. 



The affection of the kidneys may demand gentle laxati ve«,(oleaginous, ) 
anodynes, (laudanum) emollient injections, counter-irritants, stimulants^ 
and later gentle diuretics. 

The nervous symptoms will sometimes demand the application of cold 
wet cloths to the head, counter-irritants to the sides of the neck and 
limbs, the guarded use of laxatives g,nd diuretics, with drachm doses of 
bromide of potassium, and if there is great depression, ammoniacal stim- 
ulants. 

The rheumatic complication is to be met like ordinary rheumatism. 
Liquor of the acetate of ammonia two ounces, and colchicum wine one 
ounce, may be given twice a day, diluted in water ; tonics, warm cloth- 
ing, the frequent application of a hot smoothing iron over the affected 
part of the body, with the intervention of a thin cover, and even coun- 
ter-irritants are amoug the agents especially demanded. When the 
heart. is implicated in rheumatic cases the same treatment is neces- 
sary, but the blisters are to be applied behind the left elbow. 

When there is reason to suspect the existence of clots in the heart, 
alkaline remedies are recommended, particularly the preparations of 
ammonia and iodide of potassium, attention being meanwhile given to 
support the system by tonics and stimulants, and to encourage the 
elimination of deleterious products from the blood. 

If dropsical manifestations appear they must be treated according to 
their apparent causes ; if disordered function of the heart or kidneys, 
these must be met by appropriate measures 5 and if from, weakness of 
the circulation, an anaemic or debilitated state of the blood and imper- 
fect nutrition, gentle action of the eliminating organs, with stimulants, 
tonics, a nourishiug diet, (embracing in some cases strong beef soup or 
tea,) or even transfusion of blood, will be necessary. 

Purpura liccmorrhagica is to be met by similar supporting and eliminat- 
ing treatment, with the addition of oil of turpentine in half ounee 
doses, or pure carbolic acid in drachm doses, and cinchona in half 
ounce doses, repeated thrice a day. The skin over the engorgements 
should be rubbed frequently with a solution of carbolic acid, containing 
one part of the acid to every hundred of water, and a similar lotion 
should be applied frequently to the sores when these form. 

In short the various complications and sequilce of simple influenza are 
to be treated like similar lesions occurring independently of this affec- 
tion, but with due regard to the great debility attending this disease. 
The great majority of cases will recover without any treatment ; and 
indeed many require no medical treatment, but a certain number will 
demand the greatest care of the educated medical attendant. 

Prevention. — Many have attempted to ward off the disease by the use 
of tobacco, camphor, vinegar, tar, asafoetida, &c., and others more 
rationally by bromo-ehloralum, carbolic acid, permanganate of potash, 
sulphurous acid, and the hyposulphites, but in no case with permanent 
success. 

With a contagium like that at present under consideration, so easily 
diffused through the atmosphere, absolute prevention will always be 
difficult, though not necessarily impossible. With a disease, too, the 
tendency of which is almost invariably to a favorable termination, it is 
scarcely i)olitic to shut up an animal for a month in a disinfected atmos- 
j)here, until the disease has subsided, with the probability before us 
that he would still contract the disease from the remnants of the poison 
when exposed at the end of this period. Thorough cleanliness and dis- 
infectants are to be highly commended, not with the view of absolutely 
preventing the disease, but rather with intent to retard and moderate it. 
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The comparatively uon-volatile disinfectants, sucli as permanganate of 
potash, chloride of lime, bromo-chloralum, and carbolic acid, may be 
used for the solid structures of the stable, drains, manure, and the like, 
while sulphurous acid is above all to be commended tor disinfection of 
the air. This agent, Avhen used frequently and in small amount, so as 
to be non-irritating, has the double advantage of soothing and gi^ng 
tone to the diseased mucous membrane, and of destroying organic germs, 
including perhaps the morbific elements in the respiratory organs. 



DR. CALDWELL'S ANALYSIS OF THE UEINE. 

The following analysis^ conducted by my colleague. Dr. Caldwell, is 
that of the urine of a horse in the last stages of influenza, and which 
proved on post-mortem examination to have a large clot occupying the 
right ventricle and firmly attached to the lower surface of the tricuspid 
valve. 

The characters are those of highly febrile urine. The acidity no doubt 
results from the fact that the animal had been able to assimilate nothing 
for some days, but was consuming his own tissues to sustain the vital 
functions. The density, 1.08, is double that of the healthy horse's urine, 
1.04. The urea, 4.81 per cent. Is at least four times the amount found . 
by Von Bibra in healthy equine urine, 0.83 to 1.24, and nearly double 
that found by Dr. Marcet in a case of rinderpest in a cow, 2.472. The 
extraordinary waste of tissue necessary to produce this amount goes 
far to explain the extreme weakness which characterizes the disease. 
This was an extreme case, it is true, yet the instance mentioned in the 
report of two non-fatal cases having lost each 7 i pounds daily, is another 
illustration of this general tendency of the disease. The presence of 
albumen is but of secondary significance, as it is a constant constituent 
of urine in pneumonia, bronchitis, and other inflammatory affections. 

The liquid had a sizy consistency, as is commonly the case in albu- 
minous equine urine, and poured like a dense oil from one vessel into 
another. I found no specimen of influenza urine from wbich albumen 
was entirely absent, though often only present in traces, and in one in- 
stance a sick mare, on the day before she died, passed it as a solid mass 
like a thin jelly and streaked with blood. 

CHE]\ncAL LABonATOiiY, Cornell University, Dec(miber 24, 1872. 
Dear Sir : The foUowing are the results of the chemical examination of the sample 



of horse-urine that you left with me : 

Re-action Acid. 

Specific gravity 1. 08 

Albumen, per cent 0. 35 

Urea, per cent if 4. 81 

Total dry substance, per cent 8. 5 

Ash, per cent : 1.04 

Phosphoric acid, per cent / 0. 13 



METHOD OF ANALYSIS. 

Albumen. — This was precipitated by digestion of a weighed quantity of lihe urine at 
lOO*^ C, and the addition of a drop or two of acetic acid ; the precipitate was collected 
on a dried and wieighed filter, washed with hot water, dried at 100° C, and Aveighed. 

Urea. — The albumen was precipitated from a weighed quantity of the urine, the 
filtrate made up to 500cc to 50^^ of this liquid, 25^*= of a mixture of saturated solutions 
of baric nitrate and hydrate added, and the urea was estimated in the filtrate from the 
precipitate by these re-agents, according to Liebig's volumetric method, with a stan- 
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clard solution of mercuric nitrate. As only traces of chlorine were present, no estima- 
tion of it was made, and no correction of the results of the deterfnination of the urea 
was necessary except for the dilution of the solution. 

Total dry suhatance. — This was estimated by keeping a weighed quantity of the urine 
at 100° C. in a tube, while a current of washed and dried air w^as passed over it, and 
afterward through a measured quantity of standard acid, in order to absorb the am- 
monia. This operation was continued as long as there was any loss of weight on the 
part of the residue in the tube ; the amount of ammonia absorbed by the acid was 
then estimated by the usual tituration, and the weight of the same, calculated as car- 
bonate, was added to the weight of the residue in the tube. The amount of ammonia 
was, however, very small. 

The ash. — A weighed quantity of the urine was carefully charred, the coal was ex- 
hausted with distilled water, the «aqueous extract liltered out, the coaly insoluble 
residue burned at a red heat, its ash added to the aqueous extract, the whole evapor- 
ated to dryness, and the residue gently ignited. 

FhosphoHc acid. — This was estimated in a portion of the filtrate from the albumen 
that was prepared for the determination of the urea, by the volumetric process, with 
a standard solution of uranic acetate. 

No sugar could be detected in the urine, by digestion with Fehling's solution. 
Yours, respectfully, 

G. C. CALDWELL, 
Professor of Agricultural Chemistry, 

Professor Law. 



FISH CULTURE. 

By Spxn Green, ^ochesterj Neio York. 
BROOK TROUT CULTURE.* 

In this paper we shall speak briefly of improvements made during the 
past year, of the increase and present aspects of the business, and give 
some hints for general information. 

No very great or startling discoveries have been made lately in the 
science of fish culture. Still there has been a steady advance in the 
practice of the art. New methods have been discovered of applying 
known facts; economy of time and labor have been well considered, and 
much has been done toward lifting the science from the region of experi- 
ment into that of a paying business. The discovery most talked about 
has been that of the so-called dry impregnation, said to have been dis- 
covered by a Eussian gentleman, and brought to the knowledge of pis- 
ciculturists in this country by Mr. George Shepard Page, of New York. 
The story of the discovery is as follows : The Eussian gentleman having 
attempted many times to impregnate his eggs in the usual way known 
to Eussian gentlemen, failed in that way to impregnate more than a 
very small percentage. Having made numerous experiments with a 
view to a better result, he arrived substantially at the following con- 
clusions : 

First. That immediately upon its exudation into water, the egg being 
then in a flabby state, commenced to absorb water, and with it milt, if 
present ; and that the egg retains its power of absorption of the water 
and milt (and consequent impregnation) for a period of about fifteen to 
twenty-five minutes after exudation from the fish, the tendency toward 



*The section on trout culture is written in conjunction with A. S. Collins, my former 
partner and successor at Caledonia, New York. 
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impregnation being strongest when the egg is first exposed, and weakest 
toward the end of the period. 

Second. The milt appeared to be comi)Osed of microscopic animal 
forms, inclosed or swimming in a whitish fluid. If this fluid was re- 
tained in the form in which it issued from the fish, the appearance of 
life was continued for a considerable period ; but if the milt was diluted 
with water all signs of life were destroyed in a very brief time. If, then, 
both the egg and the milt could be kept from contact with the water 
until they were mixed together, he thought the chances of impregnation 
would be very much increased. Accordingly, having taken his eggs first 
on a dry i)late, he mixed with them the milt, and found that nearly all 
his eggs were impregnated. And this process, or one very nearly re- 
sembling it, has been used with great success by the fish breeders of 
this country. 

Now, a few words about this discovery. In the first place there can 
be in practice no such thing as dry impregnation ; because more or less 
water will always fall from the fish into the pan or plate, and it is hardly 
practicable to wipe each fish dry with a towel before squeezing. Second, 
a quantity of eggs, which will cover the bottom of a pan will absoid 
no more water from a pan full of water than from a pan only one-half, 
or one-quarter, or one-twentieth full. Third, the milt will die just as 
soon in a little water as in much, and, therefore, be no more effective. 
Fourth, the advantage which is gained is simply this : That by using 
little water the animal forms are less widely distributed, and, therefore, 
the chance of contact with the eggs is increased. Fifth, if the impreg- 
nation could be made " dry'' — that is, without water — it is only reasona- 
ble to suppose that the egg in the absence of water must imbibe air, and 
whether this would be conducive to the future well being of the fish re- 
mains to be seen. It is now generally supposed that the egg absorbs 
water and not air or oxygen from the water. Sixth, the tendency from 
the commencement has been in our establishment to use less and less 
water every.year for the purpose of impregnation. Starting in the first 
years of experiment with a pan full, the quantity has been gradually 
decreased, until now barely sufficient is used to cover the eggs. The 
difference in impregnation in skillful hands between one-quarter inch 
and one and one-half inches of water may amount to 5 per cent. In 
unskillful hands it will amount to very much more. Our advice is, to 
use only enough water to fairly cover the eggs, and until further experi- 
ments are made not to use less. 

Natural impregnatioiu — Some years since it was thought that a uni- 
v^ersal panacea for all the ills of trout-breeders had been found in the 
discovery of a means of natural impregnation. The first invention was 
made by Mr. Stephen H. Ainsworth, a name well known to and honored by 
all fish-breeders. His invention was followed by others, using the same 
principle, but economizing time and labor to such an extent that if the 
naturally-impregnated eggs had really been any better than those arti- 
ficially impregnated, the system would have been perfect. Even now 
there is great diversity of opinion among trout-breeders, some persons 
not being willing to use any but naturally-impregnated eggs, and others 
making no use of them whatever. We ourselves prefer the eggs artifi- 
cially impregnated, for several reasons. One reason is that many more 
eggs can be impregnated in this way than by the natural process. If 
any one will take the trouble to dig up the eggs laid by wild trout in a 
natural stream he will find that but a very small proportion bear marks 
of impregnation, the percentage varying from 3 to 10 per cent. The 
races put down on the Ainsworth plan do much better than this, the 
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proportion of eggs impregnated being perliaps 75 or 80 percent. Then, 
also, the eggs taken from the Ainsworth screens are mixed with sediment 
and fibers of woody matter, saturated with water, whicli are a source of 
great annoyance ; and beside this, in order to get all the eggs from a 
pond full of trout on the natural plan, the area of screens should be 
three or lour times as great as the usual area of race employed for strip- 
ping pin})oses. Now, the chief claim of those who urge the use of 
naturally-impreguated eggs is, that they grow into better, stronger, 
more hardy, and more healthy fish than the other. If this was the case 
the difference of i)ercentage in impregnation, &c., &c., would not be 
worthy of consideration. But after some years of experiment it looks 
to us as if the advantage, if any, was rather on the side of the artifi- 
cially-taken eggs. Why this should be so is a mystery, as, theoretically, 
naturally-impregnated eggs should be perfect. We recommepd methods 
of natural impregnation only to beginners in the art, or for use in places 
where it is not convenient to take the fish at proper seasons. For in- 
stance, the owner of a trout-stream may wish to collect trout-eggs during 
the season, but may not have leisure to attend to it more than once a 
week, or may not be able to obtain the necessary assistance. In such a 
case one of the Ainsworth races fixed at or near the head of the stream 
would collect the eggs, and keei) them in good order for a weelCor more 
at a time. 

Transportation of eggs, — Great improvements have been made in the 
transportation of eggs. The method is the same which Mr. Green used 
long ago. Eggs to be packed in tin boxes about three inches by two 
and one-half, holding one thousand each, for convenience in counting, 
unpacking, and arranging. Moss to be used for packing material as 
being on the whole the most reliable. Only the softest moss is used, 
cut into half-inch fibers, and well washed before packing. Saw-dust to 
be used (for packing the tin boxes) in larger or smaller quantities ac- 
cording to the distance to which the eggs are to be sent, and the tem- 
perature to which they are to be exposed. Greater care i^ now used in 
packing the eggs in the moss, and for long journeys the tins are sur- 
rounded by,a double wall of saw-dust or straw. Thus packed, the eggs 
stand everything but great extremes of temperature or handling. But 
the greatest improvement made in transportation is in the fact of not 
sending the eggs until they are within three or four weeks of hatching. 
The older the egg the more rough usage it will bear with impunity. 
Eggs sent within four weeks of hatching generally arrive in good order, 
unless the temperature has been unexj^ectedly high or low, or they have 
been subjected to violent blows by careless handling. 

Matching eggs, — In regard to the apparatus in which eggs should be 
imt to hatch, opinions are still at variance. Some fish-breeders prefer 
the Cost6 trays some use the stone-charcoal trough, and some hatch 
on slate beds ; while we still give the preference to the old gravel troughs 
as being on the whole the handiest, least expensive, and best. Perhaps 
it may be of service to give the test we used in experimentiog with the 
different sorts of hatching arrangements. It is well known that an egg 
not impregnated will not die at once if placed with the others, but will 
last a longer or shorter time ; sometimes remaining of a natural color 
until after the im]3regnated egg^ of the same age have turned into fish. 
l^ow the test of the value of any hatching arrangement is the length of 
time in which unimpregnated eggs will remain of a natural color. If 
they will remain apparently good until after the impregnated eggs with 
them of the same age are hatched out, then the arrangement is about 
as near i^erfect as it can be. It has been insisted that the earliest hatched 
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eggs were Lest, and also that eggs liatclied iii a temperat.are of 40^ to 
450 made tlie hardiest lisli. Oiir experiments thus far seem to indicate 
that there is no difference, fish from eggs spawned in March doing as 
well as those from eggs spawned in October, and eggs hatched in 50^ 
doing as well as those hatched in 35o. 

Groichig young trout. — This has always been the rock upon which new 
beginners have been shipwrecked. Very few persons have found any spec- 
ial difficulty in hatching out the eggs or in keeping the young fish until 
the sac was entirely absorbed. But a very general want of success has 
been felt in rearing the brook-trout from the age of forty-five days to 
the age of three or four months. There must be some reason for this 5 
let us see if we cannot find it. The failure must lie in one or more of 
four circumstances. Either the eggs are not good in the first place, 
that is, imperfectly developed, or for some reason producing weakly fish, 
or the water in which the experiment is tried is not adapted to the young 
fish, or the food which is commonly used is not the proper food, or the 
fault lies in the person feeding them. Now, does the fault lie in the 
eggs ? We have no doubt that fish sometimes, from a lack of vitality, 
&c., produce imperfect eggs, and we have just as little doubt that 
the greater i)art of such eggs die before they are many weeks old. A 
few may survive the hatching i^rocess and absorption of the sac, but 
their number is exceedingly small. Our reasons for this belief are as 
follows : First, we have often taken the eggs from fish evidently 
diseased, and kept them in a place sei)arate from others. In nine cases 
out of ten it was impossible to impregnate these eggs at all, and of 
those which w^ere imx)regnated not one-tenth would live until the fish 
became plainly visible to the naked eye, and a still less proportion would 
survive until the sac was absorbed. Then, again, if the failure to raise 
the young fish lie in the imperfection of the egg, we should expect 
in every case that some at least of the fish should be vigorous and 
healthy, as it is hardly possible that all the eggs should be imperfect. 
Whereas it is the general complaint of those w ho fail, that all their fish 
die together, and that they can raise none of them ] and, still further, of 
two persons receiving eggs from the same batch, one will raise a good 
percentage and the other will raise none. Therefore it Avould seem to 
us that the fault does not lie in the egg or in any manipulation thereof. 
Neither can it be in any large number of cases that the water is unfit 
for them, because they have been raised by different persons in water 
at varying degrees of temi)erature and iuiprcgnated more variously 
with minerals or salts ; and still less can this be true, because successes 
and failures have been made in difierent seasons by the same person 
in the same waters. Neither do we believe that the failure lies in the 
matter of food, as they have been raised successfully on curd alone, on 
liver alone, on beef-heart alone, on beefsteak alone, on liver and curds, 
on heart and curds, on liver and sweet cream, and on all together. It 
therefore looks reasonable to suppose that the failures must be looked 
for in the person feeding them. And this supposition is strengthened 
by the fact that some persons never fail to raise a crop and others always 
fail. Let us look at the facts in the case, and see what common sense 
will teach. 

Suppose that a man has eggs enough to hatch out ten thousand trout. 
During the period of sac absori:)tion, if he attends to the flow of water 
and does not raise it too fast, he will lose but few. When the sac is 
nearly absorbed, and the trout begin to come to the surface, they must 
be fed. Now the question is what substance to feed. Suppose our 
friend thinks, according to prevailing opinion, that curd does not con- 
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tain nutriment enoagh, and determines to feed upon heart or liver or 
beef. In order to get this fine enough he chops it up with an old razor 
or with a chopping-machine or cleaver, and feeds it to the trout. That 
is, he throws it into the water for them to eat if they are willing, or if 
they can. We can see the trout eating greedily, and we also see falling 
upon the bottom a large proportion of the food which it appears the 
trout reject. Let us take a little of the preparation he is feeding and 
examine it. In most cases we shall find that it is composed of a few 
very fine particles mixed with a number of larger in the proportion of 
about one particle of the fine to ten coarse. As young animals of all 
kinds eat more in proportion to their size than older ones, we should 
expect the young trout to eat voraciously. One hundred mouthfuls per 
day for each one would not be perhaps too large an estimate. These 
mouthfuls must be no larger than the size which a little trout can con- 
veniently seize and swallow, (for very young trout less than the one- 
thirty-second of an inch in diameter,) as trout do not bite their food, 
but swallow it whole. Then, in order to give these ten thousand fish 
one hundred mouthfuls each per day, a quantity of liver must be divided 
into one million particles, each one-thirty-second of an inch or less in 
diameter, and all the larger pieces left in are not only a total loss, but 
so much positive damage, as they tend to foul the water. That the 
reason of failure lies in a lack of properly-divided food, we should also 
judge from a comparison of the results of feeding other fish. The (true) 
salmon, salmon-trout, white-fish, and herring belong to the same family 
of fish as the brook-trout, and the methods of hatching, feeding, &c., 
are similar. Of these the salmon makes the largest fish when the sac 
is absorbed, and is the least difficult to raise. The salmon-trout is next 
in size, being generally twice as large as the young trout, and 95 per 
cent, is not an unusual average to raise. On the other hand the 
white-fish and herring make very much smaller fry than the brook-trout, 
and we have never succeeded in raising any of them by artificial feed- 
ing, and have never heard of any one who has succeeded. In all our 
experience we have found that he who has had the patience and skill 
thoroughly to feed his trout has always raised them, and all others have 
failed. This extreme care and delicacy in feeding is only required dur- 
ing a few weeks, as the larger the trout grow the less finely divided do 
they require their food. But it is just in those few weeks that the fail- 
ures occur. ITor should the feeding be intermittent, as a day or two of 
starvation will not add to the general health of the stock. Men succeed 
better with small farms than with large farms, with a few trout than 
with many trout, and the reasons are obvious. 

In regard to the Icind of food our opinion remains unchanged, that any 
animal substance which can be finely enough divided is good for food 
for the young, and that probably a variety is better than feeding on one 
thing alone. 

Filters, — All the water which entered the hatching-house used to be 
passed through a large filter. The plan now generally adopted is not 
to filter the water at the entrance, but as it passes out of the supply- 
trough into the hatching-troughs. This is accomplished by means of 
one or more flannel screens laid under the spigot which supplies the 
trcKigh. The advantage of this arrangement is that it is necessary only 
to filter the water used for hatching, and not to clean two or three inches 
of water for the sake of using one quarter inch. Besides this the small 
screens are more easily cleaned, none of the dirt is spilled in removing 
them, and enough of them can be used to thoroughly clean the water. 

A little sediment is also not minded so much as formerly ; and there 
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has come into use a watering-pot with fine rose-jet for the purpose ot 
sprinkling and thus cleaning the eggs when sediment has been deposited 
upon them. The introduction of the watering-pot into the hatching- 
house is due to Mr. Samuel Wilmot, superintendent of the Canadian 
government hatching- establishment. It is most effective, however, 
when the eggs are hatched out on trays. As the method of hatching 
on trays is not generally known, and is not, we believe, mentioned in ac- 
cessible books, it will be briefly described here, as used in the New York 
State hatching-house, at Caledonia. The troughs are made fourteen 
inches wide (inside) and six inches deep. Iron-wire clotb^ of ten or 
twelve meshes to the inch, Is stretched tightly upon wooden frames, 
whose sides are one inch wide by one-half inch deep, the screen being a 
little less than fourteen inches wide, in order to fit easily into the trough, 
and about two feet long. One-quarter inch strips are also nailed under 
the two long sides. The water is raised nearly to the top of the trough, 
and four or five of these wire trays filled with eggs can be placed on top 
of one another. No filter is used, as more water is required than in the 
usual plan, but as soon as sediment settles on the eggs, an empty trough 
is cleaned and the trays of eggs are taken out one by one, sprinkled 
with the watering-pot, and set over, bright and clean, into the clean 
trough. The trough thus made empty is cleaned and filled from the 
next, &c. The only advantage of this plan is that it economizes room 
and enables the eggs to be more easily looked over. But for all pur- 
poses of accurate hatching, the old gravel-beds are preferred. 

Uxperiments to be made. — Accurate experiments should be made by 
those having means and leisure in the following directions : 

As to weight of food given and increase in weight of fish in one year. 

As to kind of food which will give best results. 

As to their relative increase in weight at different periods of their 
lives. 

As to the average age of a trout and average period of maturity. 
As to the best age for spawning purposes, &c. 

Some eight years ago, we believe, Seth Green's was the only establish- 
ment in the United States making a business of raising and selling fish- 
stock. Now there are about a dozen widely-known farms, and some 
hundreds of smaller ones which have attained only a local reputation. 
Of these establishments, Pennsylvania has the most in number, although 
not the largest, Massachusetts is probably next, while New York boasts 
the largest and most complete. Aremarkable fact is the increase of trout- 
breeding in the more western States. Ponds, &c., for this purpose are 
now to be found in Ohio, Wisconsin, Michigan, Illinois, Indiana, Ken- 
tucky, Tennessee, Minnesota, and California. In fact, there is scarcely a 
State in the Union into which of late years we have not sent trout fry or 
eggs. This increase of those practicing the art shows that the practice 
must be successful to a degree wonderful for an art so uqw. Trout-culture 
has now been in use for a number of years, and though there is still 
very much to learn, yet great and successful progress has been made. 

A few words may be in place as to the present aspect of trout-farming 
as a business. There are now, so far as a matter of this kind can be as- 
certained, a great many paying establishments. At any rate, many have 
gone into the business and still remain in the business, which they would 
not be likely to do unless they found it profitable. Their income is de- 
rived from the sale of eggs, live fish for stock, and dead fish for market. 
There has been such a demand for eggs and stock that it has hitherto 
almost monopolized the attention of trout-breeders 5 and, as it is the 
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most profitable aud least laborious part of the work, although requiring 
the most skill, all new establishments strive to make it a specialty. 

There has been no diminution of the demand hitherto, and during the 
last ten years every year but one has shown a marked increase in the 
business. There are also good reasons why the business should continue 
to increase. Densely-settled countries have a tendency to economize 
food-production. When our country was sparsely settled, fish were in 
such abundance that they had very little or no market value. As the 
population increases, the supply of food, not increasing in the ratio of 
the population, rises in value, and must do so as long as the population 
increases. Our country has very many barren trout-streams which are 
to be stocked and, to do this effectively, will require many more in the 
business than those now engaged in it. Then, again, these streams must 
not only be stocked, but must be kept stocked. If a large number are 
taken out every year for market, their x)lace must be supplied by young, 
or the suiiply wall inevitably fail. Of course, the extent of the business 
in the future must be a matter of conjecture. But it seems now to be 
established on as firm a basis and to have as good prospects of increas- 
ing demand as any other. 

It is an encouraging fact that there is now a greater diffusion of trout- 
knowledge among the community at large. Ten years ago people had 
a mere general idea of how the thing was done, and the knowledge was 
not easily to be obtained. Now, however, bobks giving' all known de- 
tails can be readily found. 

As we have very many inquiries as to books on the subject, it will be 
of service to ^ive the names of prominent works : Domesticated Trout, 
by Livingston Stone, published by J. E. Osgood & Co., Boston^ Massa- 
chusetts ; Practical Trout-Culture, by Dr. J. H. Slack, published by 
Orange Judd & Co., New York 5 American Fish-Culture, by Thaddeus 
Norris, published by Porter &Coates, Philadelphia, Pennsylvania; Trout- 
Culture, by Seth Green, published by Seth Green & A. S. Collins, Cale- 
donia, New York. Most prominent i)isciculturists keep these books for 
sale. Valuable articles on fish-culture may also be found in the various 
sporting-books of Hon. Eobert B. Eoosevelt, published by Harpers and 
Carleton, of New York, and in the book on Fishing iii American Waters, 
by Genio C. Scott, also published by the Harpers. The w^orks of Gar- 
lick and Fry, although the oldest, and valuable as contributions to the 
history of fish- culture, are not now of practical value. 

Beside the issue of numerous w^orks another help has been the eager- 
ness with which newspapers have published articles relating to fish-cul- 
ture. It is true that some very absurd statements have found place in 
their columns, and that stories about fish-ponds have not grown any 
less by being repeated. But, on the whole, much valuable information 
has been diffused, and public attention aroused and excited. Then, 
too, people now engage in it who mean to make it a business. At first 
those who raised fish did it from curiosity, or as a pastime, or for the 
purpose of scientific investigation. But now they go into it to make 
money, and doing this are willing to learn before commencing. The 
conviction ha^ gr adually been forced upon all, that fish-culture required 
at least as much knowledge and experience as farming or any of the 
mechanic arts. A man's knowledge of fish-raising must be paid for in 
some way. He must either get it from, some competent person, and pay 
him foT imparting the knowledge, or he will pay for it in the losses caused 
by his inexperience. Even when all theoretical knowledge is obtained, 
experience is still required to make things work easily ; and it is an 
encouraging sign that people are ready to acknowledge this and willing 
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to learn from those a\ ho have already been through the mill. Then, 
again, capitalists now seem to be willing to engage in the business, and 
although, as in farraiug, a great deal can be done with very little money, 
yet a great deal more can be done by the use of a little capital. 

Again, those who start in the business now have the results of all 
their predecessors' failures and successes before them, and if they make 
the same mistakes they have no one but themselves to blame. As more 
is now known about the business, they start under better auspices and 
with a better chance to economize in labor, construction, and mainte- 
nance. All these points are highly encouraging, and woukl seem to 
indicate that the next ten years will show no retrogression, but a steady 
advance in the art. 

A few hints to those making it a business may not be out of place 
here. In selecting a site for fish-ponds be very sure that the supply of 
water is unfailing. The strength of a chain is always measured by the 
strength of its weakest link. If a spring should give twenty inches of 
water most of the time, but only one inch in a very dry season, then 
the flow of that spring is only one inch. It has more than once happened 
that a would-be fish-breeder has found his ponds without water, and 
his beautiful spring dried up. Then, too, it would be exceedingly con- 
venient, though not absolutely necessary, to have such a fall that every 
pond could be drained, and the pond should be so situated that a rising 
and overflow of the stream should not overflow the ponds. This cannot 
be arranged very well if the ponds are made, as has been often recom- 
mended, by dams in the stream itself. They should be made at one 
side of the streatn, taking all the water if required, but leaving the 
bed of the stream itself as a convenient waste-gate in case of overflow. 
One dam across the stream will turn the trater into the ponds, and the 
flow can be made even. 

The distance of a spring from a market makes but little difference in 
these days of railroads and refrigerator-cars. But the amount of Water 
and shape of land make much difference. It is also well to own the 
spring itself, if possible, in order to prevent disputes with other owners, 
and to have the water always pure. 

Ponds for fattening purposes are now generally made small — say 
about twelve feet wide by twenty-four feet long, either in the shape of 
a square or of an oval. It is a matter of fact that trout will find more 
natural food in a large pond than in a small pond. A large pond has 
also several other advantages over a small pond. For instance, it is 
more economical to build one large pond than two small ones, and it is 
less trouble to take care of one race-way and one set of screens than of 
two. But the fatal defect in large ponds is that the fish cannot be 
equally fed. The larger and more voracious will follow the feeder as he * 
moves around the pond, and drive away the smaller and weaker fish. 
But in a small pond the food can be thrown all over the surface at once, 
and all the fish have an equal chance. 

The materials of which ponds should be constructed vary with the 
nature of the soil. In heavy clay ground embankments alone are neces- 
sary. But in fact so much trouble has been caused by muskrats per- 
forating embankments and liberating the water, that we are templed 
to say that embankments alone should never be used. In most soil 
either stone or wood should be used in construction. If stone is used 
it should by all means be cemented and the bottom of the pond finished 
in grout, or large flat stones, with the interstices filled with cement. In 
order to clean out the lime, water should be run through the pond some 
weeks before putting in fish. The cement and stone will crack and in 
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time become defaced at the water-line. This may be remedied by a 
facing of board along the surface-line. We have lately constructed 
very good and cheap ponds of rough hemlock boards, (our cheapest 
lumber,) and find that they answer exceedingly well. Thirty feet long, 
four feet wide, and six inches of water will do very well for race-ways to 
small ponds. 

The supply of water necessary to raise trout for market purposes 
(making it a business) should not be less than thirty or forty inches, and 
would be better if larger. Adults should bo fed regularly once each 
day. The only rule to be given as to quantity is to feed them till they 
will eat no more. It is economy to cut the feed finely and feed slowly, 
as most of that which is not eaten at once will be wasted. A little 
water should be mixed with the meat, and wetting the knife or cleaver 
often makes easier chopping, and causes the food to spread evenly w^heu 
thrown into the pond. Cut the toughest food for the largest fish. 
Keep your pans, chopping-block, and meat-house clean, and feed your 
meat before it spoils. It is good economy, before commencing to build 
ponds, to take the advice of some experienced man, and also to read 
all obtainable works on the subject. On the main points there will be 
found very little difference of opinion, and on those comparatively un- 
important everybody's experience will help you to form a sound judg- 
ment. 

A few hints to those raising trout on a small scale ; that is, not making 
it an exclusive business. There are many persons who have trout- 
streams, either wholly or in part on their farms, which streams bring 
them in no revenue, except an occasional day's amusement. Let us 
suppose such a stream to be stocked annually with five thousand trout- 
fry, at an expense of $100. In about three years the stream will 
be in full bearing. Let us look at the returns. At the lowest estimate 
three hundred pounds of trout, worth $1 per pound at present prices, 
may be taken from the stream annually. Then, too, there is always 
a demand for fishing privileges, and in most places such a stream could 
be let to sportsmen at a profitable advance on the cost of stocking. 
Besides, if a place is to be sold, a well-stocked trout-stream on the 
premises will add several dollars per acre to the value of the ground. 
Even a little spring rill, across which a man can step, if stocked yearly 
with a thousand fry, costing $20, will yield a profitable interest on the 
money expended. The labor of catching them is, of course, to-be con- 
sidered. But in most cases their capture is thought to be a pleasure, 
and if there should be a proprietor who finds no enjoyment in trout- 
fishing, he will find enough to do that work for him without wages. It 
must be obvious that stocking streams, though limited as to results, is 
yet in its degree more profitable than the other method of fish-raising, 
inasmuch as there is no outlay for feed, and the trout require no care. 

The two methods may often be combined with advantage. I once 
met an old farmer who was taking a trout to the village hotel for sale. 
The fish weighed plump four pounds and was a beauty. I learned that 
he was in the habit of bringing such fish occasionally, and on question- 
ing him, found that he had a little spring stream of water "running 
through his land, and that in its course he had dug out a deep hole- 
simply a hole in the ground, without screens or apparatus of any kind. 
The larger trout from the stream collected in this hole, and he would 
feed them with scraps from his table, refuse meat from his butchering, 
*S:c. With the outlay of very little trouble, and no cash, the old gentleman 
must have gathered a good many dollars per year from his hole-in-the- 
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ground trout-pond. As a hint of what can be done in fisK-raising with 
small means, his example is worthy of consideration. 

There are a few erroneous impressions still lingering in the public 
mind which it might be well, if possible, to correct. Xo man need ever 
expect to make a more rapid fortune in this business than in any other. 
The same qualities w^hich command success in farming or the mechanic 
arts, will command success in trout-culture. He who. fails at everything 
else, will not succeed in raising fish. It has also been imagined that 
trout required no feed, and many ingenious estimates as to the profits 
of the business have left this item out of account. Now when the time 
arrives that pigs can be fattened without feeding, or calves turned into 
beef without food, then trout may be grown without expense. Food 
they must have in some way. In a natural trout-stream a limited num- 
ber can forage for themselves; but trout in a yond are like cattle in a 
barn — they must have food furnished to them or starve. In other words, 
fish cannot live on water. 

Another erroneous supposition is that large fish can be easily sent 
alive by express. It is not only exceedingly difficult to send large fish 
alive, but the cost of transportation generally amounts to more than the 
cost of the fish. The fry or young fish can be sent by express during 
cold weather only. Large fish must be transported in tanks and have 
an attendant to change the water and fee the railroad employes. 

We have purposely refrained from making any estimate of profits. It 
would be possible to set down a very enticing row of figures. But so 
many elements enter into the question of profit, that no general estimate 
would hold good. We know just this one thing, that the business has 
paid us, and paid us better than any land-farming we ever heard of in 
this section of country ; and if it has paid us, there is no law in this land 
forbidding one man* to do as well as another, 

WHITE-FISH. 

The white-fish is very justly regarded as standing high in the list of 
valuable food-fishes. So much of the water of the United States is 
adapted to its growth that it would look, at first sight, as if the supply 
could not soon be diminished. A large amount of capital is employed 
in its capture, and a great number of persons are dependent for support, 
directly or indirectly, upoif the continued supply of the fish. A very 
brief examination of the number taken yearly during the last twenty 
years will satisfy any one that the supply has decreased with alarming 
rapidity, and that at the present rate of failure the day cannot be far 
distant when it will cease entirely. It is hardly possible that the facts 
concerning these and other fish can be generally known, or they would 
give rise to an intelligent interest, which now seems to be almost wholly 
wanting. 

Representations have been made to the legislatures of our various 
States, and to the Geaeral Government, in times past, by those who 
were aware of the facts and of their importance. . But it is only lately 
that any disposition has been shown to listen to the warning and save 
these sources of wealth to our people. This is not the place for sta- 
tistics, but a few brief facts may serve to show how the supply of the 
white-fish is diminishing. 

Twenty years ago a haul of five thousand fish at one time, in a seine, 
was not an uncommon occurrence, i^ow the seine is not used, because 
no fish can be caught in that way. Twenty years ago the wholesale 
price was about $2.50 per hundred fish, retailing at 5 cents per pound ; 
17 A 
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now they wholesale at $17 per hundred, and retail at 12 to 25 cents per 
pound. The improvements in methods of capturing the fish also show the 
scarcity which made these improvements necessary. Twenty years ago 
fishing with the seine was the only method in use. But now, as I said 
before, the seine cannot be used, except, perhaps, at one or two points 
on the whole chain of the great lakes, and is, in fact, so far as white-fish 
are concerned, an obsolete method of fishing. 

Next in order came gill-nets. These carried the war into the very 
home of the white-fish, being often set in three or four hundred feet of 
Avater. With these nets the catch bectlme again, at first, productive. 
But the nets fished over every foot of ground, one boat often fishing 
six miles 5 and experience showed that three gangs of nets, of six miles 
each, would use up a fishery at any one point in eight years. 

Again, the fish became so scarce that gill-netting would hardly pay, 
and the trap and pound-nets were invented. The trap-nets are^f the 
same nature as the pound-nets, being only on a smaller scale. The 
pound-nets consist of a long leader with a pound or trap at the end. 
The fish run along this leader, or are led by it, into the trap at the end, 
from which they cannot escape. The leaders are often six miles long, 
and furnished with a trap at each mile. They are comparatively ex- 
pensive affairs at the outset, and are set in water ranging from six to 
sixty feet in depth. The poles to which portions of the net are attached 
are often a foot in diameter, and are forced into the bottom by the aid 
of a pile-driver. No fish can pass this long barrier 5 the only apparent 
passage-way being at the trap-opening, and this opening being only a 
means of sure capture. Any one can see that such an engine of de- 
struction must clean out all the fish within its reach. 

Now, as even the old seine lessened the annual yield, and the gill-net 
very much decreased it, how many breeders does any one suppose will be 
left after the pound-net shall have finished its work ? Even the pound- 
net fishing is nearly exhausted in Lakes Ontario, Huron, Erie, and Michi- 
gan, and in Lake Superior alone is this method extensively and profit- 
ably used. It is true that notwithstanding the decrease of the fish, the 
fishermen make nearly as much as formerly, because they charge an 
increased price. But it will take no wise prophet to foretell the failure 
of their business. They may raise the price until the last fish is drawn, 
and then — ^ — » 

Now, if it is true that the decrease of the fish has not decreased the 
profits of the fishermen, neither will the increase of the fish decrease 
their profits, as they will obtain more fish with less outlay of capital and 
less labor. Most of the fishermen already see this, and are not only 
willing but anxious to have the supply increased and the continuation of 
their business made sure. 

If the fishermen are anxious to make the change, how much more 
anxious should be the general public. It can be demonstrated that a 
comparatively small outlay will very much decrease the price of the 
white-fish. In other words, by an indirect expenditure of less than one 
cent, wo will be able to get for 25 cents the same weight of fish for which 
we are now paying $1.75. This may sound like ^^big talk,'^ but it is 
not considered an extravagant estimate by those acquainted with the 
facts. 

There are two methods by which the lakes may be restocked to their 
former capacity. 

The first is by putting an end at once to all fishing, and trusting to 
the natural increase of the fish. Well, this process would take a thou- 
sand years or more, and the reason is this : The salmon-trout inhabit 
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the deep wator of the lakes, in common with the white-tish , and their food 
is to a large extent made up of the young of the white-fish, ^^"ow, be- 
cause the white-fish are more highly esteemed for the tablCj and are more 
easily taken than the salmon-trout, they have been decreased in greater 
proportion than the salmon-trout. In its natural state the lakes held so 
many breeding white-fish that the salmon-trout did not perceptibly de- 
crease their numbers ; the balance was maintained; but with the decreased 
number of white-fish breeders, and comparatively larger number of sal- 
mon-trout, the balance is lost, and the salmon-trout will keep the vrliite- 
fish down. 

The other method is by artificial hatching. If enough young fish are 
put ill to any one lake, the abundance of twenty years ago can be restored in 
four years. Let us take, for instance, Lake Erie. Most of the experi- 
ments already made with white-fish have been tried there ; that is, ex- 
perimTButs in obtaining and impregnating the eggs. The fish run up into 
the Detroit Eiver to spawn, and are easily obtained. Hence at this 
l)oint (Detroit) the habits of the fish at their breeding-time are known, 
the spawners are caught without difficulty, and we have all the knowl- 
edge necessary to restocking the lake. For restocking Lake Erie there 
should be put into the lake at least one hundred million of young fish 
annually for four years. That these young fish will live and grow is 
not now to be questioned. The fact has been definitely settled by the 
increase of the various shad-fisheries stocked in the same way. Of course 
not all of the number put in will arrive at maturity 5 a large propor- 
tion will furnish food to adult fish of other kinds, but certainly no larger 
proportion than is now lost in the same w^ay. The proportion destroyed 
being the same, let us see what is the advantage of artificial over natu- 
ral increase. Out of five thousand eggs laid naturally , one egg {not one 
thousand) will hatch out. Four thousand fish hatched out of five thou- 
sand eggs is a low estimate for artificial hatching, but even at this low 
estimate the increase of chances is four thousand fish to one fish. An 
appropriation of $15,0.00 per year for four years by the Government 
would be amply sufficient for the purpose — which appropriation, divided 
among the number of pounds taken, would not be anything like one cent 
per pound on the annual catch. 

^' One hundred millions of fish" has a rather large sound, and is, in 
fact, a very large number of fish. But the white-fish yields about ten thou- 
sand eggs to the pound of fish, and one hundred millions could be easily 
obtained. Ko trouble would be found in obtaining more if necessary, 
but the difficulty in the operation would be this : In order to obtain and 
take proper care of so many eggs skilled labor must be employed, and 
very few skillful workmen in this branch of art could now be found. 
The limited operations of the various States which have engaged in the 
enterprise of restocking their waters, and the numbers of private breed- 
ing-establishments, havei added somewhat to the number of skilled la- 
borers ; but all such are in great demand, and men would have to be 
trained especially for the work. 

The white-fish spawn generally about the month of November. i!^at- 
urally they cast their eggs in from 5 to 20 feet of water, over springs, 
if they can find them ; or, if not, near the shore, on gravelly bottom. 
The female, when ready to spawn, may be seen swimming round with a 
half dozen males in close pursuit. When she is about to cast her eggs 
one of the males darts to her side ; they press against each other, and 
the eggs apd milt are emitted simultaneously. This may take place 
near the surface of the water or lower down ; but, wherever they may 
be, as soon as the eggs are thus spread broadcast, all the fish in the 
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neighborliood start for them and eat up all they can find, while the 
parents themselves are not backward about taking their fair propor- 
tion. Only a few out of every thousand escape being eaten. I have 
found three thousand eggs in the stomach of one fish. Of those which 
remain, by far the largest part are covered up by sediment, or fall 
into places where there is no change of water, and never produce fish. 

The method of artificial impregnation and hatching pursued with the 
white-fish eggs is very much like that in use for the eggs of the brook- trout. 
So many are taken at one time and in one pan that, as a measure of pre- 
caution, the pan is gently shaken at frequent intervals, in order to secure 
contact of the milt with all the eggs. This motion prevents the adhe- 
sion to the pan and to each other which is seen in the newly-impreg- 
nated eggs of the brook-trout. But, even if left at rest, the eggs do not 
exhibit the same tendency to stick as the trout-eggs. After being 
washed they are laid in gravel troughs, or on trays similar to those 
used for hatching salmon-trout. (M. G. Holton has invented a new 
hatching-box, for hatching white-fish, that is a great success.) For im- 
mediate transportation packing in moss is the best method, but is not 
practicable; and the eggs are either carried in water or brought " dry," 
that is, on trays arranged in layers in a pail or box, and without the 
use of water or any packing material. If jars are avoided, and a low 
and even temperature can be preserved, they will very, well bear dry 
transportation. The period of incubation is about the same as that of 
the trout and salmon, being about sixty-five day 3 at a temperature of 
forty-five degrees. 

When the young fish break out of the shell very fine wire-cloth is 
required to keep them. The eggs 'are only about one-eighth of an inch 
in diameter, and the young fish when first hatched about five-eighths 
of an inch long. The umbilical sac is small, and in about ten or twelve 
days it apparently disappears. The fry have no period of helplessness 
like the young of the trout and salmon, but commence to swim as soon 
as they emerge from the shell. These facts show that it is a good va- 
riety for propagation in large quantities, inasmuch as it is able, like the 
shad, to take care of itself at once, and does not need the thirty or 
forty days' care required by the brook-trout, salmon, and salmon-trout. 
As soon as set free it heads for deep water, where it is in comparative 
safety and finds food enough for its wants. 

With regard to the question of food, the small fish live on the minute 
forms of animal life found in abundance in the lakes. The experiment 
of raising the young fish on artificial food has been tried several times, 
but never successfully. The reason seems to be simply that the food 
cannot be finely enough divided. The young fish is almost transpar- 
ent ; and, by keeping a few in a glass jar or tank, you may see them 
take the food, may see it in their stomachs, and see the droppings pass- 
ing from them. A few may be'thus fed very easily 5 but such feeding 
is not practicable on a large scale, nor is it from any reason necessary. 

Their growth varies of course, but they may be said to be of age 
when three years old, although they will increase in size until four or 
five years old. In the lakes their average size is about two and one- 
half pounds. 

The question may be asked, What waters are suitable ibr white-fish, 
and should be stocked with them ? They require deep, clear water, with 
gravelly or rocky bottom. These conditions are fulfilled in all the large 
lakes, and also in very many of the inland lakes. For instance, in 'Nev^ 
York State alone, we have six hundred and forty-seven lakesj of which 
at least one hundred are well adapted to. the growth of this fish. Of 
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these lakes, perhaps fifty either are now, or have beeu iu times past, the 
home of some variety of the Avhite-fish. But in none of the inlautl lakes 
of Kew York are they now to be caught in paying quantities. Think 
how much would be added to the wealth of New York State alone if 
these one hundred inland lakes were* stocked to their full capacity. 

In reference to our large lakes there is one point which will have to 
be settled before any attempts at stocking are made. As these lakes 
form, in part, the boundary between Canada and the United States, and 
as the Canadians have, of course, an equal chance at the fish, some ar- 
rangement must be made whereby they shall pay their share of the ex- 
pense, or do their portion of the work. I am happy to say that the 
project is favorably considered by the Canadian authorities having 
charge of fish-interests, and it is probable that a fair compact can be 
made. 

As to the proper methods of restocking the lakes, the details only are 
now a matter of experiment. The great facts are established and ready 
for use. It is likely that the hatching-houses should be placed at the 
point where the eggs are taken, since it is much easier to transport the 
young fish than to transport the eggs. The first costs more, but in the 
long run is probably least destructive. In closing this section, I wish 
to insist upon one thing. If any attempt is made to restock the great 
lakes, or any one of them, means enough must be provided to do it 
fully and completely. There is no possible good in dribbling a few 
thousand fish yearly into a hundred-mile lake, and the money used in 
such a -way is simply wasted. 

There is one curious fact about the white-fish which I have never seen 
noticed in print, and wish here to put on record. The white-fish (and 
also the salmon-trout) have, during most of the year, except at spawn- 
ing time, a certain swing on and off shore. They will swing out, say, 
fifteen miles into the lake, and then back again until within two miles 
of the shore. The men who are fishing for them are well aware of this 
swing, and set their nets out or in with reference to it. But the curious 
fact is this : that at a certain season of the year, somcAvhere from the 
middle of June to the middle of July, the white-fish forsake their accus- 
tomed haunts, and make a sudden night journey to some sand-bar, close 
in shore, where they may be seen in great quantities. This visit lasts 
about ten days, and then they all return to their former grounds and 
accustomed motion. What may be the reason of this visit I do not 
know. It looks to me like a summer pleasure excursion on a large 
scale. There must be some good reason, of course, and some time it will 
come to light. 

SALMON-TROUT. 

The rate of decrease of the salmon-trout has not been so great as that of 
. the white-fish. This is owing to the fact that it is a deep-water fish and 
the difficulty of catching them is thus increased. The rate of decrease 
has been rapid enough, however, to excite well grounded fears of their 
total extinction. Witness the following facts ; they used to be sold nt 
$2.50 or $3 per hundred pounds ; they are now sold at $7 per hundred 
pounds. This fact on its face would seem to indicate a failure of more 
than one-half of the old average, but in reality it indicates much 
more, because improved methods of catching them are now in use. That 
the decrease is more than one-half is sufficiently shown by the fact that 
not so many are now caught in two miles of gill-net as used to be 
caught in forty rods of gill-net. Besides this, in ' old times, owing to 
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the scarcity of fisJiermen, only a portion of any one lake was in use at 
one time, but now, in order to keep up the supply, almost the entire area 
is netted. JS'ow the salmon-trout do not roam over the whole lake, but 
any particular school of iish may almost always be found on the same 
ground. So long as only a portion of the ground was netted, some fam- 
ilies had a fair chance to increase, and by their overflow to fill up the 
rest. But now, when all the water is fished, and gill-nets are used, and 
the spawning-grounds become the greatest scenes of slaughter, the num- 
ber of spawners must decrease very fast. 

A little bit of personal experience will give a better idea of the above 
facts. In the year 1837 1 went to Port Hope, Canada West, (on Lake 
Ontario,) to fish for salmon-trout with set-lines.* This was the first fish- 
ing for salmon-trout with set-lines ever done in any of the lakes. I 
used to fish out and in, not further than six miles from shore, sometimes 
using nine miles of set-line. The average catch the first year was one 
hundred fish on one hundred and fifty hooks, and the fish averaged eight 
pounds in weight. The second year the average was about sixty-six 
fish to one hundred and fifty hooks ; average weight being about the 
same. The third year the catch was thirty-three fish to one hundred 
and fifty hooks, and the weight began to decrease. The fourth year the 
average catch was about fifteen fish to one hundred and fifty hooks, 
and the average weight only four pounds. This showed that the fish 
had been thinned out in that locality. 

In the fifth year I moved fourteen miles to another ground and there 
the fishing for the first year was of the same average catch and weight 
as at Port Hope, and in succeeding years showed the same rate of de- 
crease. If I had been the only fisherman on the lake, this moving might 
have been repeated indefinitely, with the same result ; as the local 
schools would have had time to grow before I got round to them again. 
But fishermen began to multiply, and when all places were fished at 
once, no one place had any chance. These set-lines ran about ten years, 
and then the highest average to be obtained anywhere was fifteen fish 
to one hundred and fifty hooks ; the fish averaging four pounds in weight. 
As this would not pay, in 1847 gill-nets came into use, and since then 
the catch has annually decreased. 

In a natural state the salmon-trout spawn on rocky reefs in from three 
to fifty feet of water. They will spawn in any place where they can find 
such reefs 5 often twenty miles from shore. They yield about one thou- 
sand eggs to the pound of fish, being only about one-tenth as many as 
the white-fish. The method of spawning is the same as that of the sal- 
mon and brook trout 5 a nest or hole being made for the reception of the 
eggs. In regard to these eggs the same story must be told — most of 
them are eaten before they are ten minutes old. It must be remembered 
that all fish are inordinately food of fish-eggs. The salmonidai will not 
only eat them while falling, but, contraiy to their usual habits, they will 
poke and root in the mud of the bottom to find those which drop. The 
eggs also are destroyed by wild ducks. These ducks will gather over a 
spawning-ground as soon as the fish commence to spawn, and will re- 
main there till frozen out. The size of the spawning-ground can gen- 
erally be told from the size of the flock of ducks over it. It may be 
generally supposed that as the fish spawn in deep water the ducks can- 
not do much injury to the eggs. But the fact is that they will take them 



* I would here liumbly confess that I have done perhaps as much toward the deple- 
tion of the lakes as any other fisherman; but would plead in extenuation that I was 
like all fishermen, and wanted the last fish and would take it if I could. I am now, as 
a penance for my sins, trying to do all in my power to repair the injury. 
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from a depth of thirty teet. The few which escape these dangers must 
fallinto fissures, or under thick weeds or be covered over with sediment; 
and in such situations it is only a very few which can have change of 
water enough to hatch. 

For the last three years ]N"ew York State has been extensively engaged 
in the hatching and distribution of salmon-trout, for the purpose of 
stocking its inland waters. The processes here described are those in 
use at the New York State hatching-house, at Caledonia, on the grounds 
of Mr. A. S. Collins. The eggs have to be obtained, of course, from the 
breeding-grounds in the lake. In order to get them men are sent out 
to the grounds at spawning-time ; arrangements are made with the 
fishermen, and the men go out with them when they take up their nets. 
As the nets are hauled in, the fish which may happen to be ripe are 
stripped of their eggs. Impregnation, &c., the same as that of the 
brook-trout. The eggs, when first taken, are kept in shad-hatching- 
boxes, at some convenient point in the vicinity, until enough of them 
are gathered to send one batch to the hatching-house. The eggs are . 
brought either dry or in water. One hundred thousand eggs can be 
sent three days' journey in a wide, eight-gallon milk-can filled with 
water, by changing the water every four hours. Upon arrival at the 
hatching-house, for the sake of saving room and of convenience in 
handling, the eggs are placed upon wire-trays, fourteen inches wide by 
twenty-four inches long, and these trays are laid four deep in the hatch- 
ing-troughs. The frames are so arranged that the water is evenly 
divided and flows evenly over the whole surface. The eggs are at 
present taken under unfavorable circumstances. A fisherman's small 
boat is hardly a place in which to perform the dainty process of impreg- 
nation J and when, in addition to the want of room, the boat is standing 
sometimes on one end and sometimes on the other, the men being fre- 
quently wet through to the skin, and the thermometer down among the 
thirties, it is a wonder that any eggs are impregnated. In the face of 
these dif&culties, the impregnation last year was between GO and 70 per 
cent. 

As it is about five weeks before the impregnation makes itself mani- 
fest, only the bad eggs which die can be removed before that time ; and 
for the purposes of picking out the unimpregn^ted eggs and keeping 
the good eggs clean, the trays have been found very handy. They can 
be taken out of the water, cleaned with a watering-pot, and set back in 
a clean trough without any injury to the eggs. Of those which are 
impregnated, scarcely ! per cent, die after removal to the hatching- 
housB The period of hatching is about sixty-five days. The young 
fish, Tvhen first out of the shell, cannot swim, can just wiggle'' about 
and, loaded with the umbilical sack, hide in corners and under stones. 
In about forty days the sac is so nearly absorbed that they begin to 
swim and come to the top of the water for food. If they are to be used 
for lestocking lakes, this is the period for their transportation. They 
are taken before the sack is entirely absorbed, because then they require 
no food on the way and less change of water. They may be carried in 
. tanks of any kind and emptied into the head-waters of the lake to be 
stocked. This should be done in the night, when their enemies are not 
feeding, and they will find hiding-places before morning. 

It does not look at present as if the white-fish could be made a pond- 
fish ; at any rate the point is not determined. But I think the salmon- 
trout may be easily grown in ponds. The State of New York has no 
grounds suitable for trying such points. But Mr. Collins has been try- 
ing a series of experiments under my personal observation, which a;:e, 
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SO far as I can see, reliable. The young fish, when ready to feed, were 
tried upon various diet. Liver alone was used, liver and cream mixed 
together, beef, beef-heart, curd, &c. Any one of these was taken 
voraciously. In fact, not the slightest trouble was experienced in get- 
ting the fish to eat. The only trouble was to feed them enough. They 
seem to grow while joung faster than the salmon or brook trout, and 
of course feed in proportion. It is known that adult fish, or those 
nearly grown, may be kept for a long time at very nearly the same 
weight by feeding them but little food. This is not the case"witt young 
fish, as a certain rate of growth must be kept up or they will die. For 
instance, if at any one time one pound of liver per day gives .food 
enough to a certain number of young salmon-trout, in two weeks' time, 
if fed on the same weight of food, they would not continue of the same 
size, but would nearly all die. The food must be continually increased 
in quantity. 

The experiments were made in the press of other work, and therefore 
• were not perfect. But even with some inevitable neglect, at one year 
of age the trout averaged six inches long, and if they had been fed as 
much as possible would have been two or three inches longer. In two 
years the fish had doubled in size, and were all handsome, bright, and 
healthy fish. They are an easy fish to raise, and those who wish to go 
into the business of raising brook-trout are recommended to commence 
with the salmon-trout, as the methods of hatching and growing are 
similar. A beginner will be far more likely to succeed with the salmon- 
trout, and thus gain the necessary experience for raising brook-trout. 

Only a small appropriation has been made yearly by New York State, 
and it has been impossible to do much. Some of the larger inland 
lakes have been partially stocked. No very great results can be ex- 
pected from this small scale of operations. Still the experience and 
training which it has afforded makes us ready to enter successfully into 
larger labors. Besides this, public opinion has been educated and 
directed until we believe that now but few voices would be lifted against 
the attempt to thoroughly restock every lake in the State and without 
the public sentiment in our favor we could do nothing. It has been 
only three years since the first salmon-trout eggs were brought to the 
New Yorlc State hatching-house ; about two years and a half since the 
first partial distribution of fish, and from many points where a few 
thousand had been put into some lake, the report has come back that 
young fish had been seen there in unusual quantities. This result is as 
satisfactory as, under the circumstances, could be hoped for, and gives 
the assurance that any attempt, with full means at command, will be 
surely successful. 

SHAD. 

As an edible fish the shad stands very high in the estimation of our 
people. Much attention has been paid to it during the last four or ave 
years. In fact more general interest has been attached to the cultire 
of shad than to the culture of any other fish, not even excepting 
the salmon family. The causes of this interest are various. The 
need of some method of hatching shad-eggs had long been felt 
and very many experiments had been made with a view to its 
discovery. The means of hatching the eggs of many other varie- 
ties were known, and it seemed to be not a hard task to find a way to 
hatch shad-eggs successfully. But notwithstanding the apparent ease 
of the task, the way was not found for a long time. Public interest 
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was attracted to these experiineuts and to their successful termination 
because of their importance ; also because whatever honor may lie in 
the discovery is due to an American citizen ; and, besides, shad hatching 
w^as a clean invention ; that is, it was not a rediscovery, as no one had 
ever hatched shad-eggs successfully before, nor is the honor of the dis- 
covery disputed. 

The shad is one of the most important of our commercial fish, and 
may be made perhaps the most important. This possibility arises from 
the geographical distribution of the fish, from its habits, and from the 
extent of the waters to be stocked with it. In times past the shad ran 
up into all the rivers emptying into the Atlantic from Florida to Maine. 
From various experiments, not to be detailed here, it is manifest that 
they can be introduced into the rivers which empty into the Gulf of 
Mexico, and also into the rivers emptying into the Pacific. Therefore, 
as the shad has a very wide geographical distribution, the process for 
its propagation can be very widely used. Then its habits render it one 
of the best of all fish for artificial propagation. It always returns to 
the river in which it was hatched, so that efforts to increase the yield of 
any particular river will not be lost or go to swell the catch on the 
whole coast, but will benefit directly only that particular river, and 
thus afford a sure return for the labor expended. 

There is also a very good economical view of the case. The young 
shad, when first hatched, live for a longer or shorter time in our rivers 
and derive their feed from the river-waters. But there is so much feed, 
and the diminutive shad eat so little, that there is feed enough for incal- 
culable quantities. Before they grow much they drop down into the 
boundless ocean, where feed is equally plenty, and then when they run 
up again full grown into the rivers to spawn they do not eatj until their 
return to the ocean, so that our rivers are taxed but little. 

Again, the eggs hatch in a very short time, and the young fish at 
birth is measurably able to take care of itself. Besides this, the extent 
of water adapted to its culture within the geographical range is exceed- 
ingly vast. Our country is noted for the number, size, and extent of 
its rivers. It is nearly surrounded with water, and almost the whole of 
the rivers and that part of the oceans lying near the shore may be made 
to contribute to the growth of the shad. And, still again, as in the 
spring of the year it forces its way up our long rivers to their sources, 
it affords for two months an excellent chance for its capture, while for 
the remaining ten months of the year it makes for itself a practical 
"close time" in the deep water of the sea. 

Various fragments of the history of artificial shad-hatching and of 
the operations of the various States, and their results, have, from time 
to time, appeared; but as these fragments are scattered through news- 
paper paragraphs, reports of the commissioners of the various States, 
memorials to legislatures, speeches, &c., and as I have been con- 
nected with shad-culture from its commencement, I have thought it 
would be of interest to give a brief and connected account of the oper- 
ations of the last five and one-half years ; and that such an account 
would possess a permanent value. I may also, perhaps, be pardoned if 
I dwell a little on my personal share in the history, since my adventures 
will show the obstacles which were to be overcome, and what a thorough 
revolution has been made in public opinion in regard to the whole sub- 
ject of the artificial increase of fish. 

A great many attempts had been made previous to the year 1867 to 
hatch out shad ; most of the trials being made on the Connecticut Eiver. 
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None of tliese attempts were successful. -If they had been successful I 
certainly should not have been asked to attempt the discovery. At last, 
after various persons had been at work for years on the problem, the 
commissioners of the four States, Massachusetts, Connecticut, New 
Hampshire, and Vermont, came to my place at Caledonia for the purpose 
of urging me to come to the Connecticut Eiver to try and make shad- 
hatching a success. Of course I could not tell what the experiment 
would cost, and since so many had tried in vain I had good reason to 
fear that I should not succeed. The commissioners offered to pay me 
for the attempt, but as I felt some pride in the matter I offered to come 
and try the experiment at my own expense, provided that if I was suc- 
cessful they should pay me what was right. 

On June 29, 18G7, I arrived at Holyoke. As a stranger, I was of 
course the object of some curiosity to the village people. I thought I 
would talk with some of the fishermen and try to interest them in the 
project. Accordingly I told them for what I had come, and what I was 
about to do. The surrounding crowd really did begin to be interested 
in my talk, but greeted me with expressions of unbelief more forcible 
than elegant. 

Of course, I was thankful for such little expressions of encouragement, 
and they naturally made me feel very cheerful. When I went to look 
for a boarding-place, I could not find any ; or at least a day or two was 
the limit of my stay at any one place. The house was full, or they expect- 
ed some one else, or something was the matter. At first I could not get 
men to haul a seine for me, in order to get breeders. But as money is 
all-powerful, at last a few of the men contemptuously offered their serv- 
ices for a consideration," and on June 30 I made the first haul of one 
hundred and twenty-five fish. The men looked upon me as a lunatic, 
and very naturally treated me as such. I got the pans ready. Some one 
handed me a ripe shad, and I commenced to take out the eggs. Then 
they all surrounded me, with a shad in each hand, and commenced to 
poke at me dry fun and vulgar wit while, as if by accident, every now 
and then a shad would slip from some one's hand and be pretty sure to 
come into contact with me before it fell, until, when I got through, I was 
covered from head to foot with blood, milt, and slime. Nevertheless, I 
took about one million eggs that time, all well impregnated, and left them 
in the pans. The next morning I was up by four o'clock and had troughs 
made for the eggs by noon. I found the eggs doing tolerably. 

July 2. — I suppose the fishermen thought I was going a little too far, 
for when I went in the morning to visit the hatching-troughs, I found 
the water all shut off and the troughs broken down. I am not ashamed 
to say that, as I looked, a few drops, which were not rain, ran down my 
cheeks. Some of the inhabitants of the place came down to where I 
was, and on seeing the broken-down boxes and my disappointment, said 
to me the first kind words 1 had heard since I came to the place, (except 
from the commissioners.) I am not trying to make myself out to be a 
martyr. The opposition was only petty and vexatious, but it illustrates 
exactly the state of public opinion on the question five years ago. After 
that time I watched nights. 

I tried all sorts of troughs and boxes. At first I tried to hatch the 
eggs in troughs similar to those used for hatching brook-trout, but found 
that this would not worli. The shad-eggs were so light that a very lit- 
tle water passing through the trough washed them out. Then I built 
bars of coarse gravel across the troughs at intervals, and let on current 
enough to wash the eggs into the gravel. By this method about 1 per 
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cent, hatched out. I then nuide up my mind that the eggs wouhl have 
to be confined so that they would not get away and still could have 
sufficient change of water; so I took old boxes and, knocking out the 
ends, substituted wire-cloth and i)ut the boxes in tlie current. This ar- 
rangement answered better, but the eggs were carried against the side 
opposite the current and lodged there, and many died of suffocation. I 
thought if I could let in the current from the bottom it might keep the 
eggs from packing against the sides, so I made some boxes with wire 
bottoms. This proved a gain, but was not yet the thing, because the 
eggs had a tendency to heap themselves into the four corners of the box. 
I suppose I made twenty different kinds of boxes, the one answering 
best being a box with wire-cloth bottom and sides partly board and 
partly wire. But the percentage of eggs hatched was not yet what it 
ought to be. I also laid some eggs in various positions on gravel in the 
bed of the river j of these about one egg in two hundred hatched out. 
This was simply done by way of experiment, as I had often heard (and 
hear yet) of eggs being laid into river-water and there hatching. Well, 
I was satisfied that some shape or form of box, placed in the river-cur- 
rent, was to be the desired method. At last, one day I happened to be 
standing in the water holding a box full of eggs. This box was one of 
those which had board sides and ends and wire-cloth bottom. . As I was 
holding the box carelessly in my hands and thinking over the problem, 
one end of the box happened to turn upward against the current. Imme- 
diately the eggs, instead of lying still and in heaps, commenced to boil up- 
ward with a gentle and steadily-continued motion. One look was enough. 
I had found the secret. The only thing necessary was to keep the end of the 
box toward the current turned up, so that the current would strike ob- 
liquely against the wire bottom ; and this I accomi)lished by means of 
floats nailed to the sides of the box at the desired angle. I made two 
formal experiments with this box, using in each ten thousand carefully 
taken eggs. In the first experiment all but seven eggs hatched ; in the 
next all but ten eggs hatched. It may be well to say just here that I at 
once took out a patent on the box, and that it cannot be used except with 
my permission. But I have been getting ahead of my story. 

On July 3 I found that the river boxes were doing well and those in 
the creek were .not ; so I abandoned the latter. On July 4 I could 
plainly see a Uving formation in the eggs. July 5, forty-five hours after 
impregnation, I plainly saw tiie young shad in the egg. As I was 
watching that night by the water-side, a fellow came down and was 
wading off to my boxes. I ran out and hailed him. He attempted to run' 
off, but I ordered him to come up, which he did when the argument was 
enforced with a revolver. He said that he saw something in the river 
as he was passing, and thought he would wade out and see what it was. 
I patiently explained the whole thing to him, and he listened Just as if 
he had never heard of it before. 

The next day, July 6, at 2 p. m., the first shad hatched out, in fifty- 
eight hours, with the water at 75°. On July 7, 1867, 1 put into the river 
ten thousand young fish, being the first artificially hatched shad ever 
put into the river. After I had found the slant in the boxes, hatching 
was very easy work. But this was not the end of the business, for I 
did not yet know what to do with the young fish. In solving the prob- 
lem, the first thing to be discovered was where the young fish went to, 
after being hatched. I knew that the young trout sought the shallow 
places near the shore, where the larger fish could not get at them. So 
at first I put the young shad into shallow water near the margin of the 
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river. I found that this would not do, because the miuuows took them 
even while I was putting them in. There were also schools of minnows 
around the hatching-boxes, and as soon as I turned them over to empty 
out the young shad, the w^ork of destruction commenced. I caught 
one minnow, one minute after I had turned out the young shad, and 
found eleven in his stomach. In order to gain time for working out this 
problem, I built a kind of pond with stones on the bank of the river, 
and put in the young fish. The next day, when looking for them, I found 
that they had all apparently escaped. But the banks of my pond were 
made tight with gravel and I did not think that the young fish could get 
through. While looking intently into the pond, I saw a little wriggler 
passing over a white stone at the bottom, and then I remembered that 
the young fish v/ere almost transparent, and that it was hard to see 
anything of them except the eyes. By watching the stones at the bot- 
tom I found that all the shad were collected in the deepest water of the 
pond, or that part farthest from the shore. Here was a revelation ; 
but in order to be certain of this new order of things, I tore down the 
outer portion of the pond- wall, and built it out farther, into deeper water. 
I put in some more shad, and, remembering the experience of the day 
before, I strewed white stones over the bottom and sunk white paper. 
The next day I could easily examine the whole pond by aid of the stones 
and paper, and found, as I Expected, that all the fry were again gath- 
ered in the deepest water, or that farthest from shore. It was all 
plain enough now. The young shad, as soon as they emerged from 
the shell, sought the middle of the river. They were too small to be 
noticed by the large fish, and the minnows, their enemies, did not 
dare to come into the deep water after them, lest they in turn should 
become food for the larger fish. While experimenting in the ponds 
I had obtained a drug, and with it killed all the minnows in the 
vicinity of the boxes, and then turned out the fish. But so many 
relations came to the funeral that I was obliged to relinquish this plan. 
I then went some distance above and roiled up the water, and as 
soon as it became so muddy that the minnows could not see to take the 
shad, I emptied the hatching-boxes. This was at best a clumsy ar- 
rangement, and was discarded as soon* as I had found out that the fry 
sought the deep water. After this the boxes were towed into the mid- 
dle of the river and emptied, until I happened to remember that the 
minnows did not feed at nighty and after that the boxes were emptied at 
the hatching-stand at night, as the fish would find their way into the 
middle of the river before morning light. Still further to test the ques- 
tion of the place of their abode, I took a dipiDcrfuU of young fish and 
sank it slowly beneath the surface of the river, near the shore ; the fry 
rose np out of the dipper, and without one exception headed for the 
middle of the river. I tried it again a little further out with the same 
result, and then I went across the river to the other shore and tried it 
there with still the same result. 

I thought then that I knew it all," but there was one more thing 
to learn, and that I did not find out till some time after. In July, 1868, 
my eggs began to suffer from some cause ; I could not find out the reason. 
I had no suspicion at first that the water could be too warm for them } 
but, as I remembered that for some days the weather had been exceed- 
ingly hot and sultry, I thought I would see if the heat had anything to 
do with their failure to hatch ^ so I put a row of boxes into the mouth of 
the creek, extending them out into the river. On examining them next 
day found the temperature of the boxes in the river at 82"^, and the 
eggs all dying. At the other end of the string the temperature stood 
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at 70^, and the eggs were all good in the creek boxes, until the river- 
water was reached, and there the eggs were suffering very badly. This 
gave the reason at once, and I found that a temperature of about 75^ 
was the best for hatching purposes. 

Well, the thing was done ; the method was perfect, and has not been 
improved since I felt proud of it. That season I not only invented and 
perfected the method, but put into the river over fifteen million young 
shad. My expenses while there were over $300, besides the neglect of 
business at home. But then I had succeeded, and the commissioners 
who had solicited my assistance were highly gratified, and were pleased 
to say that I had made a great discovery, and one which would be of 
incalculable benefit to the people at large, &c. I did not expect any 
very great pecirtiiary reward, except that my expenses should be re-im- 
bursed. Imagine, then, my feelings of grateful astonishment when I 
learned soon after that the four great States of Massachusetts, Connec- 
ticut, New Hampshire, and Vermont had each voted me $50 (or $200 in 
all) to repay my expenses — pay me for time and work, and as a token 
of their grateful appreciation of my services. 

The next year I went to Holyoke again, and that season put into 
the Connecticut Eiver about thirty million fish. I thought that this 
would probably make some imi)ression on the river, but was afraid that, 
because of the low number of shad, and the great number of their ene- 
mies which the young would have to encounter on their way to the sea, 
that most of them would be eaten before they attained their growth. 

There had always been a dispute about the time which it took for a 
shad to grow to its full size. The opinion was then general that it took 
just one year; that the fish was hatched out in the spring, attained its 
full size by the next spring, came up into fresh water, laid its eggs, and 
died. T did not believe this, and, reasoning from the growth of fish with 
which I was acquainted, I maintained that the period was at least three 
years. One year passed away. If the general opinion was correct, then 
my ^vork of 1867 did not show any result, as the catch was no greater 
than usual. If my opinion was correct, then the spring of 1870 was the 
time for the fish to show themselves; 18G0 came, there were no signs of 
increase, and the catch even less than usual. The spring of 1870 came, 
and brought with it the long-expected fish. I quote from the report of 
the commissioners of Massachusetts, dated January, 1871, page 4: 

On Sunday, May 21, (1870,) vessels in Long Island Sound observed the unusual 
spectacle of vast schools of ehad. The next day they struck in at about the mouth of 
the river and filled the nets. At Lincoln, ten miles from the moutli, and on the coast, 
three thousand five hundred and sixty fish were taken in one pound, (five hundred is 
usually a large catch,) and tha total yield of the pounds for that day was over twenty- 
five thousand. At Haddam Island, a short distance np the river, seven hundred were 
taken with one sweep of the seine, which is more than one-third the yield of a similar 
seine for the whole of the previous season. A seine, four miles below Hartford, took 
nine hundred shad the same day. As this is some fifty miles up the river, it is plain 
that the schools struck in all at once, and that those whioh headed for the stream kept 
on with great rapidity. 

Now, it does not appear that on the Hudson to the west, or on the Merrimac to the 
east, the run of shad was unusual. On the contrary, both those rivers report a small 
average. Whence, then, this local phenomenon ? The Connecticut people call them 
" Green's shad," attributing the increase to the artificial hatching by 8eth Green, at 
Hadley Falls, in 1867, and this opinion gets color from the fact that, in 18G8, the small 
yearling fish were unusually plenty. 

Fifteen millions of young shad were put into tlie river in 1S67, and 
about thirty millions in the spring of 1868 ; therefore, if the three years 
theory of growth held good, more shad would be taken in 1871 than 
even the large catch of 1870. The spring of 1871 was awaited with 
great interest. The catch of 1870 might he an exceptional one, from 
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anknown causes, and not arising* from the artificial hatching'. But if 
1871 showed an unusual yield, and an increase over the yield of 1870 
proportioned to the increased hatching of 1868, then there would be no 
reasonable doubt of the immense value of artificial hatching. The result 
was that the catch of 1871 was better than the catch of 1870. Previous 
to this date (1870) the largest catch ever known, or of which we have 
any record, was made in the year 1802, and the catch of 1871 was 60 per 
cent, larger than the great catch of 1802. 

But we have still further confirmation. In the year 1860 very little 
attention was paid to hatching shad on the Connecticut. Nothing was 
done by the commissioners of fisheries, and only a few were hatched out 
by an outsider. The catch of 1872 exactly corresponded to this record. 
It was a tolerably fair year, but not to be compared witft 1870 and 1871. 
» The great catch of 1870 again aroused public interest, and in the spring 
of that year sixty millions of young shad were hatched and put into the 
river. It will not take very much of a prophet to predict that the catch 
of 1873 will be the largest ever known. 

When I first'went to Holyoke in 1867 no shad was sold there for less 
than 40 cents. The natives and fishermen did not think of eating them. 
Perhaps they could afford the luxury of one shad in a year, so that they 
might be able to say that they had tasted shad that season. Now, what 
we want to do with shad is to take them out of the list of luxuries and 
make them so cheap- that the poorest man can have them on his table. 
It can be done 5 the people have the power in their own hands, and I 
hope to live until I see it accomplished. I believe that the number of 
fish can be so increased that the run of shad will actually cause a rise 
in the river. I believe that they can be so increased as to allow any 
man to fish for them at any time he pleases and in whatever way he 
pleases. Personally, I would prefer a close time of twenty-four hours 
on Sunday. But the number of fish can be made so great that a close 
time will not be necessary. The rivers can be made absolutely full of 
them. All the fish want is room enough to spawn, and the nets will 
make room enough for that purpose. 

In June, 1868, 1 commenced hatching out shad on the Hudson Eiver, 
under the direction of the New York commissioners of fisheries. The 
usual difficulties were again encountered. For the purposes of hatching 
breeders have to be obtained at one of the fisheries. The best place I 
found for this purpose was some three miles from a hotel. I tried to 
obtain board at some of the houses near the place where I was working, 
but the people looked upon me as a good-natured lunatic and closed 
their doors. I walked to a hotel several nights, and finally bought an 
old canvass awning, made something like a tent of it, and ''fought it 
out on that line" for the rest of the summer. That year the spawners 
were few in number and the season was filled with various experiments 
as to the best conditions of place and time, very few shad being put into 
the river. The swell caused by passing steamboats and by heavy winds 
was very fatal to the eggs, and the hatching-boxes were therefore re- 
maved behind an island, where they had a good current of water, but 
yet were protected in great measure from the swells of the immense 
Hudson Eiver steamers and from the waves in a hard blow. 

In order to show the state of the river at that time I quote from the 
report of the New York commissioners of fisheries, date March, 1869, 
page 7 : 

* * * * A thorough examination of the fisheries on the Hudson was 
made. This was commenced on the 4th of June, (1868,) wfien the nets in the lower 
part of the riyer were being taken uj), as the main van had then passed. Great com- 
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plaint and dissatisfaction were encountered everywhere, the fisheries having fallen ofif 
immensely, although the enhanced price paid by the consumer somewhat indemnified 
the fishermen for this scarcity, but the x^ublic generally suffered in consequence. There 
never before had been so few shad taken, and the retail price in market rarely fell 
below 75 cents for fish which ten years ago were sold for 10 and 15 cents apiece. Near 
Carmansville and in that portion of the river where the nets were not up the fishermen 
were not averaging four fish a day ; higher up they were doing somewhat but not 
much better. Scarcely any shad pass above Albany, where in former times they were 
most abundant, as they cannot run the gauntlet of the nets below. At the time when 
your commissioners exapiiijed that section, the seines were not taking over one shad to 
a haul. 

Let us bear the above iji miinl and compare it with the story to be 
told four years later. 

In the spring of 1869 there were hatched and put into the river about 
three millions of young. The reason why more were not hatched was, 
that not enough spawners could be obtained. In 1870 there were 
hatched out ^bout two and one-half millions, in 1871 about eight and 
one-quarter millions, and in 1872 about eight millions. 

According to the theory that {he fish would return full groWn iu three 
years, there should have been a slight increase in 1871, a larger increase 
in 1872, and should be a larger increase still in 1873 and 1874. The fact 
was that the yield in 1871 was larger than usual on the Hudson, 
although the immense yield in the Connecticut that year glutted the 
market, put down the price from $18 per hundred to $3 per hundred, 
and overshadowed the slight increase in the Hudson. In 1872, to speak 
entirely within bounds, the fishing was more than twice as good as at 
any time before in twenty years. Any amount of fish sold at from $3 
to $5 per hundred, whereas the usual price was $18 to $30 per hun- 
dred.- The boats refused to take them any more unless the freight was 
prepaid ; dealers in the cities wrote to the fishermen to stop sending, and 
many dealers who had contracts with the fishermen broke their con- 
tracts and paid the forfeit money, rather than submit to a greater loss. 
The men stopped fishing, as it would not pay. It was the first time the 
market was ever glutted. 

Now, in comparing this abundance with the previous scarcity, I wish 
to note that the dealers and fishermen were no more dissatisfied with the 
latter abundance than with the former scarcity ; abundance of fish and 
low prices caused no more grumbling than high prices and a dearth of 
fish. In order to be entirely satisfied, their human nature required an 
abundance of fish and the highest price ever paid. The general pub- 
lic are thankful that the two last facts are not likely to be found 
together. 

Again, in looking at the last statement of the abundance of fish, that 
it was so great that many were lost, and that the fishermen had to srop 
netting because there was no sale, the question very naturally arises, 
what more does any one want ? What is the use of putting more fish 
in, when there are too many already Are there not now enough to 
satisfy the demand ? Yes, enough to satisfy the existing demand. But 
bear in mind the following facts. The increase in the supply was alto- 
gether unexpected by the fishermen and dealers. Arrangements and 
contracts had been made to dispose only of the usual supply at the 
usual price. Shad had come to be a luxury found only at hotels, restau- 
rants, and on the tables of the rich; and as the price was exorbitant 
the demand was limited. When the sudden influx came, the demand 
did not proportionately increase. People had ceased to think of shad 
as a regular article of diet, and there was no time to create a demand 
and no facilities for supplying it if there had been. Should the increased 
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supply continue with regularity and certainty, there will be no difiBculty 
in disposing of the catch — no more than there used to be twenty or 
thirty years ago with a very much smaller population. 

Then, again, twenty years ago, salt shad were just as much an article 
of commerce as salted mackerel are now. In this day no one ever hears 
of salt shad, and all along the Hudson, Potomac, Chesapeake, and 
Connecticut stand the ruins of salting establishments. 

In the month of June three tents may be seen standing on the west 
bank of the Hudson, about nine miles below Albany. In these tents 
live the men engaged in the shad-hatching. About dusk they go down 
to the fishery, taking with them the necessary pans, &c. Some of the 
fishermen are engaged to haul a seine every night during the season. 
As soon as the men arrive, the fishermen make the first haul, generally 
about 8 p. m. A boat is stationed at the place to which the net is to be 
drawn, and the fish are handed from the bag of the net to the men. in 
the boat, and the eggs at once taken. As soon as the fish are all han- 
dled, another haul is made, and the fishing is continued until about 
12 p. m., the largest hauls being those first taken. The .eggs are taken 
in tin pans, about twenty thousand in each pan. When first taken 
they are about nine-hundredths of an inch in diameter, but in a short 
time (twenty minutes or less) swell to thirteen-hundredths of an inch; 
at the same time the temperature of the water in the pan is found 
to have lowered 10^. After impregnation the eggs are thoroughly 
washed, and are then ready to be put in the hatching-bpxes. This is 
done immediately after the hauling is over, at 12 p. m. 

The hatching-boxes now in use are made of pine sides, fifteen inches 
wide, twenty-one inches long, and ten inches high. The bottom is cov- 
ered with wire-cloth of eighteen meshes to the inch. The floats now 
used are no longer than the box, and are put on at an angle of one inch 
in four. The wire-cloth is dipped in hot gas-tar to prevent rust, and the 
sides are also coated with the same material. The reason why tar is 
used in preference to paint, is because paint kills the fish and tar does 
not. The boxes are tied together in gangs of six, each box being turned 
broadside to the current, and anchored out so that they will swing with 
the tide. As the tide turns twice each day, there is a period of about 
two hours at slack water when the current is not sufficient to straighten 
out the strings, and it is the duty of one man to attend at such times, 
and at intervals move the strings of boxes, and thus give the eggs a 
change of water. The boxes containing fish ready to put into the river 
are marked in the day-time, and at night, when the newly taken eggs 
are placed in boxes, the fish are emptied out. There in no use in towing 
them out to the middle of the river before setting them free, as they 
will find their own way to deep water before the morning light brings 
danger. Every day the boxes are examined and thoroughly cleaned; 
this is a work of some delicacy when they are full of eggs. About two 
hundred boxes are used, (costing 25 cents each,) hatching about ten 
thousand eggs at once. 

Some experiments have also been tried in transporting and trans- 
X)lanting shad. As the eggs hatch so quickly they can be carried only 
to short distances, but the young fish can be carried and kept alive for 
a long time. About fifteen thousand fry in 1871 and sixty thousand in 
1872 were put into the Genesee River, below the falls. All shad, so far 
as known, migrate to salt-water; and the New York commissioners de- 
sired to make this experiment in order to see if a migmtion to the lakes 
would satisfy the shad, and be sufficient for their growth. It is not 
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time yet to expect any results, but the yegirling fish hav^ been seeji in 
the river. 

A number of the fry were also taken safely to Saint Paul, Minnesota, 
and put into the Mississippi at that point. Forty-five thousand were 
put in Lake Champlain, and fifty thousand in the Alleghany at Sala- 
manca. The most interesting experiment was the transportation of the 
fry to California. This was undertaken at the expense of the commis- 
sioners of California, but with the permission of the New York commis- 
sioners. The attempt was apparently hopeless, and nothing but failure 
was predicted, but it turned out to be a success, and as an account of 
the trial will serve as a guide for future journeys, I will insert it here. 

On the 19th day of June, 1871, 1 started at 6 a. m. from my hatching- 
establishment ten miles below Albany, on the Hudson Eiver, with 
twelve thousand young shad in four eight-gallon milk-cans. They had 
been hatched the night before at the establishment under charge of the 
New York commissioners. I arrived at Eochester at 10 p. m., and 
changed the water, substituting that from the Genesee Eiver, without 
injury to the fish. I arrived at Cleveland at 7.45 next morning ; put 
two hundred shad in Lake Erie, and changed the water again. The fish 
were then fresh and lively, without any signs of sickness. I again 
changed the water at Toledo, and when I arrived at Chicago at 7 p. m. 
the fish were still in good order. Here I first tried the water from the 
city water- works, but found there was too much oil in it; so I went to 
the lake. Having tasted the water and found that it would answer, I 
put two hundred fish in Lake Michigan, and on June 21 started with 
cans newly filled, at 10.45 a. m., for California. I carried an extra can of 
water, for before me was a long stretch of almost arid land ; stni I was 
fortunate enough to find some places between Chicago and Omaha where 
I could get a few pails of water and make a partial change. The fish 
were still in good order when we arrived at Omaha ; but there I could 
not find any water in which they would live five minutes. The way 1 
tested the water was by filling a tumbler and putting a few fish in it ; 
it was easy to tell at once, by the behavior of the fry, whether the water 
agreed with them or not. I did not get a full change until I reached 
Laramie Eiver. From Omaha I did not find any good water for four 
hundred miles, and the only way I kept my charges alive was by draw- 
ing the water out of the cans into pails, and pouring it from one pail 
into another until purified; this process being assisted by my getting a 
little ice- water from the car-tanks. 

June 22. — Bad water all day, with the thermometer 100^ in the shade 
from 9 a. m. to 4 p. m. I used ice- water the entire day, a very little at 
a time, and had hard work to keep the temperature of the water below 
820. I began to feel blue, and doubtful of the result. The fish suffered 
considerably, but the weather began to be cold toward night, and I got 
the temperature of the x^ater down to 75^ at 9 p. m., the fish recovering 
a little. 

• June 23. — I arrived at Laramie Eiver at 5 p. m. and got a good change 
of water ; fish doing well, and I began once more to feel hopeful and 
encouraged. We had a frost that night, and next morning at 7 1 changed 
water at Green Eiver, where it was in proper condition. At 2 p. m. I got 
another change from a stream in which there were trout, and again at 
Ogden, where I put two hundred fish in the river. 

June 25. — The water was changed at the Humboldt Eiver ; the water 
was good and continued good all the rest of the way. 

June 26. — I arrived at Sacramento and took the fish up the river two 
hundred and seventy-five miles from Sacramento, in company with 
18 A 
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Messrs. Keddiug and Smith, the California fishery commissioners. In 
their presence I deposited the fish in the Sacramento Eiver the same 
night at 10 prm. • ' there were about ten thousand in good order. On the 
sixth and seventh days out they began to be very busy looking for food. 
Whenever I changed the water they would clean up all the food there 
was in it in five minutes. They did not suffer for food as long as the sack 
lasted on their bellies ; that is about five days ; then they needed sus- 
tenance. If I could get a change of water often enough from running 
streams I could carry them a long way, as nearly all streams are filled 
with small insects. With this view I examined the water of the Sac- 
ramento where I put them in, and found plenty of food for the young fry. 
I then went down to the Pacific Ocean and found that there were plenty 
of sand-fleas, which are the principal food of the old shad in the Atlantic. 
And now I can only say that if they do not have shad in the Piacific 
Ocean there will be but one cause, the roily water, caused by washing 
the mountains down for gold. However, I think the fish will get through 
all right. 

In closing this article I cannot do better than quote from a late speech 
of the Hon. Kobert B. Eoosevelt in the House of Eepresentatives : 

The relative fertility of the -^ater and the land is altogether in favor of the water. 
An acre of land will produce corn enough to support a human being, but an acre of 
water will produce enough to support several persons, and could readily be made, with 
proper aid, to sustain the lives of many more. The former requires manuring, working, 
planting, and harvesting; the latter merely requires harvesting ; and that, where the 
fish are sufficiently abundant, is hardly a labor at all. While the yield from the la^d 
is reasonably large, the profit is exceedingly small. The field must be plowed and 
harrowed and fertilized ; the corn must be planted ; it must be plowed again ; and 
still again must be hoed and at last the ears must be stripped, husked, and ground. 
What is the net result of this, compared with the natural increase of fish grown in 
abundance, almost without effort, "finding their own food, and finally taken in some 
net, which does its own fishing while its owner is sleeping ?v 

***** Fish neglected, destroyed, poached, and wasted can soon bo anni- 
hilated. Their reproductive power can only maintain a certain equilibrium ; incline 
that toward destruction, and the entire class will quickly disappear. Treat them like 
wild animals and they will inevitably be exterminated; domesticate them, as it were, 
encourage their growth by putting them under' healthful influences, protect them from 
unseasonable disturbance, let them breed in peace, guard the young from injury, as- 
sist them by artificial aid, select the best varieties for appropriate waters, and we 
will soon augment the supply as greatly as we do with either land-animals or t^ege- 
tables. 



A HUNDRED YEARS' PROGRESS. 

By Charles L. Flint. 

The Centennial Exhibition, to be held in the city of Philadelphia iu 
the year 1876, is to be a memorial of the struggles, the sacrifices, the 
heroic endurance, and the triumphs of our fathers in founding a free 
government, claimed to be the highest type of civil polity which the 
world has ever seen. As the time draws nigh, this grand occasion 
appeals to the pride, to the patriotism, to the reverence for the past, 
to the memory of the dead, to the highest and most unselfish feelings 
of every American heart, to make it a success, and, beyond all ques- 
tion, the grandest event of the kind which mankind has ever beheld. 
Anything short of this will fail of its purpose. 
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■-Ife is true the happiness and prosperity of a nation depend upon the 
union and the harmonious development of every variety of industrial 
pursuit; but the groundwork and the pillar of civilized society, on r 
which its prosperity, its solidity, and its glory must ultimately rest, is - 
agriculture, the production of the means of sustaining a rapidly growing 
, liopulation. Commerce draws its life-blood from this, manufactures i 
grow out of it. " They all stand together, like pillars,Jn a cluster, the / 
largest in the center, and that largest is agriculture."^ 

A glance at the history of this great industry in the United States 
will therefore be found to possess much that is interesting, instructive, 
and useful. 

There is little need to look beyond the period of the Eevolution in 
search of the first steps at any real progress in the agriculture of this 
country. The first European settlers upon these shores had to begin 
life anew, as it were, in the midst of untold hardships, privations, and 
dangers. They found a climate widely different from any which they 
had known before; a soil which the foot of civilized man had never trod, 
and natural productions which they had never seen. They brought 
with them little or no experience -which could have fitted them for the 
rude struggle with nature in which they were about to engage. This 
they were forced to gain, painfully and laboriously enough, with the ax 
in hand to clear the forest, and the gun by their side to defend their 
lives. That progress in agriculture should have been slow is not, there- 
fore, a matter of surprise. We must rather wonder that they got on at 
all in the struggle for life. 

The different colonies, no doubt, had a somewhat different experience. 
The winters of Virginia were milder than those of New England, and 
the settlers on the James Eiver suffered less from this cause than those 
farther north, but all were alike surrounded by a wilderness infested 
by savage men and by wild beasts, always ready to prey upon their 
live stock or to destroy their crops. For some months after landing 
there were, indeed, no cattle to be destroyed. The first animals im- 
ported into the colonies were those that arrived at the James Eiver 
plantation, some time previous to 1609, the exact date of their arrival 
not being known. In 1610 several cows were landed there, and a hun- 
dred more in 1611. The first may have been brought by the early 
adventurers, either at the time of their first voyage, in 1G07, or soon 
after, but the later additions . probably came from the West Indies, being 
the descendants of the cattle brought to America, in his second voyage, 
by Columbus, in 1493. 

So important was it considered that the cattle should be allowed to 
increase and multiply that, according to an old authority, an order was 
passed forbidding the destruction of domestic animals, on pain of death 
to the principal, burning of the hand and cropping the ears of the 
accessory, and a sound whipping for the concealer of the facts. Such 
being the nature of the encouragement to the raising of stock, the 
number of cattle in the Virginia colony increased to about five hundred 
head in 1620, and to about thirty thousand in 1639, while the fact that 
the number had decreased to twenty thousand in 1648, would seem to 
indicate that the restriction had been removed. Many also had been 
sent to the colonies farther north. 

The first cattle that were brought to New England arrived at Ply- 
mouth in 1624, in the ship Charity. They were imported for the colony 
by Governor Winslow, and consisted of three heifers and a bull. They 
possessed no uniformity of color, being black, black and white, and 
brindle. In 1626 twelve cow^s were sent to Cape Ann, and in 1629 thirty 
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more, while in 1630 about a hundred were imported for the " governor 
and company of the Massachusetts Bay in Kew England." In the mean 
time a hundred and three cattle and horses were imported into New 
York from the island of Texel, Holland, by the Dutch West India Com- 
pany ; and in 1627, the settlements along the Delaware were supplied by 
the Swedish West India Company, so that by the year 1630 the number of 
horned cattle in all the colonies must have risen, by importations and by 
natural increase, to several thousands, to which were added in 1631, 
1632, and 1633 many large yellow cattle from Denmark, brought over 
by Captain John Mason, who was engaged in extensive lumbering op- 
erations aloDg the Piscataqua River, in New Hampshire. 

These were the sources from which the comm^on or " native " cattle 
of this country sprang. The earlier importations were undoubtedly 
more extensive than any subsequent ones, the colonists relying upon the 
natural increase to supply their wants, but there is historical evidence 
to show that there was more or less interchange of stock between the 
various colonies at an early date, and that this resulted in a mixture of 
blood, such as we find it now in our common stock. 

We are to bear in mind, also, that the stock of the mother-country 
and of the various other countries from which the supplies of the colo- 
nists were drawn was not at that time improved as we find it in the 
present day. It was long before the interest in the improvement of 
stock had been awakened, and it is a historical fact that the ox of that 
day was small and ill-shaped, quite inferior to the ox of our own time ; 
that the sheep has undergone a vast improvement, both in the fineness 
and value of its wool and the size and quality of the carcass, within the 
last century ; that throughout the earlier part of the last century the 
average gross weight of the neat cattle sent for sale to the Smithfield 
market did not exceed three hundred and seventy pounds, and that of 
sheep twenty-eight pounds, while the average weight of the former is 
now over eight hundred pounds, and of the latter over eighty pounds. 
Nor is it probable on account of the high price of cattle at that period, 
and the risl^s to which they were to be exposed, that the colonists ob- 
tained the best specimens then known. In fact the difference in ani- 
mals, and what are now considered the best points and the highest in- 
dications of improvement, were nowhere understood or appreciated 
two centuries ago. That the cattle of the early settlers were poor of 
their kind, as compared with our ideas of the quality of siiflilar animals, 
is, therefore, plain enough to be understood. 

In addition to this, the means of keeping stock of any kind, in such 
a manner as to secure any improvement in it, were not at hand. The 
early colonists had no notion of raising grass and hay for their animals 
by artificial means. Tliey relied chiefly, and almost from necessity, 
upon the production of natural meadows and the grasses upon the salt- 
marshes along the sea-shore. The cattle, like their owners, had to browse 
for their lives, and through the long northern winters to live on poor 
and miserable swale-hay. Death from starvation and exi)osure was not 
uncommon, and sometimes an entire herd fell victims to the severity of 
the season. The most terrible droughts were of frequent occurrence, and 
caused great distress. The Indian corn and the grasses perished to such 
an extent that both grain and forage for stock, at times, had to be im- 
ported from England, to keep the people from starving, and to keej) the 
cattle alive, even so late as 1750. 

Of the mode of keeping cattle in the Virginia colony. Glover, a con- 
temporary, as appears by the Historical Register, says : ''AH the in- 
habitants give their cattle in winter is only the husks of their Indian 
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coru, unless it be some of tbein that have a little wheat- straw, neither 
do they give them any more of these fchau will serve to keep them alive 5 ' 
by reason whereof they venture into^^^the marshy grounds and swamps 
for food, where very many are lost." And Clayton, another contempo- 
rary authority, says that they neither housed nor milked their cows 
in winter, having a notion that it would kill them.^^ A still later Swedish 
traveler, Kahn, in speaking of the James Eiver colony, in 1749, says : 

They make scarce any manure for their corn-fields, but when one piece of ground has 
been exhausted by continual cropping they clear and cultivate another piece of fresh 
land, and when that is exhausted proceed to a third. Their cattle are allowed to 
wander through the woods and uncultivated grounds, where they are half starved, 
having long ago extirpated all the annual grasses by cropping them too early in the 
spring, before they had time to form their flowers or to shed their seeds. 

This statement will apply with nearly equal force to the other colo- 
nies at that date. That the description is strictly correct, I may quote 
from a distinguished Virginian, the Hon, James M. Garnett, who, in 
1842, said: 

Previous to our revolutionary war, as I have been told by the farmers of that day, 
no attempts worth mentioning were made to collect manure for general purposes, all 
that was deemed needful being saved for the gardens and tobacco-lots, by summer cow- 
IDens. These were filled with cattle such as our modern breeders would hardly recog- 
nize as belonging to the bovine species. In those days they were so utterly neglected 
that it was quite common for the multitudes starved to death every winter to supply 
hides enough for shoeing the negroes on every farm. This was a matter so generally 
and constantly anticipated, that my own grandfather, as I have heard from unques- 
tionable authority, was once very near turning off a good overseer because cattle enough 
had not died on the farm of which he had the supervision to furnish leather for the 
above purpose. When any cattle were fattened for beef, almost the only process wa8 
to turn them into the corn-fields to feed themselves. Sheep and hogs were equally 
neglected. 

In order to realize still more fully the condition of the early settlers, 
so far as the treatment of stock is concerned, we are to consider that no 
attention was paid to the culture of the grasses, even in England, in 
the early part of the seventeenth ^century, and that very few of the 
roots now extensively cultivated and used as food for stock Jiad been 
introduced there. The introduction of red clover into England did not 
take place till 1633 ; that of sainfoin, not till 1G51 ; that of yellow clover, 
not till 1659 5 that of the white or Dutch clover, not till 1700. Of the 
natural grasses, our well-known timothy was first brought into cultiva- 
tion in this country, and it was not cultivated in England until the year 
1760. The culture of orchard-grass was first introduced into England 
from Virginia in 1764. There is no evidence of any systematic or arti- 
ficial cultivation of grasses there until the introduction of the perennial 
rye-grass in 1677, and no other variety of grass-seed appears to have 
been sown for many years, not, indeed, till toward the close of the last 
century, upon the introduction of timothy and orchard-grass. The 
Edinburgh Quarterly Journal of Agriculture, the highest authority in 
such matters, says the practice of sowing grass-seed was never known 
in Scotland previous to the year 1792. Such being the case, in a climate 
so severe as that of Scotland, it is not at all surprising that the custom 
in this country dates back only about a hundred years. 

It is a somewhat curious fact that the modern improvement in cattle 
in England did not begin till after the systematic culture of the higher 
qualities of natural grass. It is not strange, therefore, that tlie colo- 
nists here", who had vastly greater hardships to encounter in the prac- 
tical operations of the farm, were slow to recognize the possibilities ot 
improvement, or that their cattle, poor as they must have been at the 
outset, continued rather to depreciate than to improve in quality until 
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some time after the Eevolution. The numbers increased, however, as 
the range of pasturage or browsing-grounds was comparatively unlim- 
ited, so that the keeping of stock may be said to have assumed some 
importance in the older settlements, by the middle of the last century, 
when it had become comparatively safe from molestation. 

One of the chief obstacles the early colonists had to encounter, to 
add to the hardships of their lot in the cultivation of the soil, was the 
difficulty of procuring suitable implements. A few, no doubt, were 
brought with them, but all could not obtain them in this way, and the 
only metal they had was made of bog-ore, and that was so brittle as to 
break easily and put a stop to their day's work. Most of their tools 
were made of wood, rude enough in construction, heavy of necessity, 
and little fit for the i)urpose for which they were made. The process of 
casting steel was then unknown. It was discovered in Sheffield, England, 
but not till the middle of the last century, and then kept a secret there for 
some years. The few rude farming-tools they had were, for the most 
part, of home manufacture, or made by the neighboring blacksmith as 
a part of his multifarious business, there being little idea of the division 
of labor, and no machinery by which any iiarticular implement could be 
exactly dux:)licated. 

But it is recorded that as^ early as 1G17 some plows were set to work 
in the Virginia colony, for in that year the governor complained to the 
company that the colony " did suffer for want of skillful husbandmen 
and means to set their plows on work 5 having as good ground as any 
man can desire, and about forty bulls and oxen, but they wanted men 
to bring them to labor, and iron for the plows, and harness for the 
cattle. Some thirty or forty acres we had sown with one plow, but it 
stood so long on the ground before it was reaped it was most shaken, 
and the rest spoiled with the cattle and rats in the barn.'' A contem- 
I)orary resident of that colony says, in 1648, " We have now going near 
upon a hundred and fifty plows,'' and they were drawn by oxen. In 
1637 there were but thirty-seven plows in the colony of Massachusetts 
Bay, and for twelve years after the landing of the Pilgrims the farmers 
had no plows, but were compelled to tear up. the bushes with their 
hands, or with clumsy hoes and mattocks. It afterwards became the 
custom, in the Massachusetts colony, for some one owning a plow to 
go about and do the plowing for the farmers over a considerable ex- 
tent of territory, and a town sometimes paid a bounty to any one who 
would keep a plow in repair for the purpose of going about to work in 
this way. The massive old wooden plow required a strong team, a 
stout man to bear on, another to hold, and a third to drive. The 
work it did was slow and laborious. The other tools were a heavy spade, 
a clumsy wooden fork, and, later, a harrow. I have had in my possession 
specimens of these forks two hundred years old. It is difficult to see 
how they could have done very effective work. 

The plows used by the French settlers upon the ^American bottom," 
in Illinois, from the time of their occupation, in 1682, down to the war 
of 1812, were made of wood, with a small point of iron fastened upon 
the wood by strips of rawhide. The beams rested upon an axle and 
small wooden wheels. They were drawn by oxen yoked by the horns, 
the yokes being straight and fastened to the horns by raw-leather straps, 
a pole extending back from the yoke to the axle. These plows were 
large and clumsy, and no small plow was in use among them to plow 
among corn till about the year 1815. They used carts that had not a 
particle of iron about them. 

Among the forms of the old wooden plow that achieved something 
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more than a local reputation during the last century was that known as 
the " Carey plow." It was more extensively used than any other, though 
its particular form varied ^^ery much according to the skill of each 
blacksmith or wheelwright who made it. The land-side and the standard 
were made of wood, and it had a wooden mold-board, often roughly plated 
over with pieces of old saw-plate, tin, or sheet-iron. It had a clumsy 
wrought-iron share, while the handles were upright, held in place by 
two wooden pins. It took a strong man to hold it, and about double the 
strength of team now required to do the same amount of work. The 
"bar-share plow," sometimes called the " bull-plow," was also used. 
A flat bar forming the land-side, with an immense clump .of iron, shaped 
like half of a lance-head, into the upper part of which a kind of colter 
was fastened, which served as a point. It had a wooden mold-board 
fitted to the iron-work in the most bungling manner. A sharp-pointed 
shovel, held with the reverse side up, and drawn forward with the point 
in the ground, would give an idea of its work. Then there was the 
shovel-plow," in very general use in the middle and southern colonies, 
a roughly hewn stick was used for a beam, and into this another stick 
was framed, upon the end of which there was a pfece of iron, shaped a 
little like a sharp-pointed shovel. The two rough handles were nailed 
or pinned to the sides of the beam. A plow known as the hog-plow" 
was also used in some parts of the country in the last and^ the early 
part of the present century, so .called probably on account of its rooting 
propensity. Specimens of this plow were taken to Canada in 1808 for 
use there, which would seem to indicate that it was thought to be one 
of the best plows then made. These old forms of the wooden plow con- 
tinued to be used with little or no improvement till some time after the 
beginning of the present century. The wooden plow was liable to 
rapid decay. As for the other implements of husbandry, they were 
very few and very rude. The thrashing was done with the flail. The 
winnowing was done by the wind. Slow^and laborious hand-labor for 
nearly all the processes of the farm was the rule, and machine-labor the 
exception, till a comparatively recent date. Indeed, it has been said 
that a strong man could have carried on his shoulders all' the imple- 
ments used on his farm, except, perhaps, the old wooden cart and the 
harrow, previous to the beginning of the present century, and we know 
that the number as well as the variety of these tools was extremely 
small. 

Of the crops raised by the early settlers, and upon which they relied chief- 
ly for sustenance, Indian corn, pumpkins, squashes, potatoes, and tobacco 
were mostly new to them. Few Europeans had ever seen them cultivated 
previous to their arrival here, but necessity soon showed their value and 
froni the Indians they learned how to grow them. It was a method fol- 
lowed with little change down to the opening of the present century. 
It was to dig small holes in the ground about four feet apart, put in a 
lish or two, drop the seed, four or six kernels of corn, and cover it up. 
The instrument used by the Indians for this purpose was made of a large 
clam-shell, but the colonists soon substituted the heavy mattock or grub- 
hoe. The James Eiver settlers, under the tuition of the Indians, began 
to raise corn in 1608, and within three ye^irs after they appear to have 
had as many as thirty acres under cuXivation. The pilgrims found it 
in cultivation by the Indians on their arrival at Plymouth, and began its 
culture in 1G21, manuring, as the Iridians did, with alewives, then called 
" shads." An early chronicle of the Pilgrims says, "According to the 
manner of the Indians, we manured our ground with herrings, or rather 
shads, which wahave in great abundance and take with great ease at 
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our doors." And later : "You may see in one townsliij) a hundred acres 
together set with these fish, every acre taking a thousand of them 5 and 
an acre thus dressed will produce and yield so much corn as three acres 
without fish." In 1G23 the drought was so severe and long protracted 
that the corn, planted very shallow and manured with these fish in the 
hill, soon began to wither and curl up, and on the higher lands it was 
ruined. And so in many years succeeding. 

Wheat was first sown by Goswold on Guttyhunk, one of the Eliz- 
abeth Islands, in Buzzard's Bay, as early as 1602, when he first explored 
the coast. In Virginia the first wheat appears to have been sown in 
1611, and its culture continued to increase there till, in 1648, it is re- 
corded that there were several hundred acres of it. But it soon after 
fell into great disrepute as a staple crop, as the culture of tobacco was 
found to pay a great deal better. For more than a hundred years after 
it was but little cultivated in that colony. Wheat was early cultivated 
by the Dutch colony of the New Netherlands, for it is recorded that in 
1626 samples of this grain were taken to Holland to show what could be 
done in the new country. It is probable that the Plymouth colony began 
its culture within tww or three years of the settlement, though there 
appears to be no distinct record of it until 1629, when wheat and other 
grains for seed were ordered from England. 

But though the cultivation of wheat was begun almost simultaneously 
with the settlement of the several colonies, it did not attract very great 
attention for more than a century, Indian corn and, later, potatoes being 
relied upon for food to a much greater extent. It was soon found to be 
subject to blast and mildew in the eastern colonies. In July of 1663, 
"the best wheat,'' according to an old manuscript diary that I have con- 
sulted, " as also some other grain, was blasted in many places so that whole 
acres were not worth reaping. We have had much drought the last sum- 
mer, and excess of wet several other springs, but this of blasting is the 
first so generaland remarkablethatlyetheardofinNew England." But 
it was "heard of" often after that, and to such an extent that it never 
became a very prominent crop in that part of the country. It is a mat- 
ter of history that there never was a time in the eastern colonies when 
it was a sure and reliable crop, unless it be so now with our improved 
modes of culture and our better knowledge of tha proper modes of till- 
age, deep plowing, and thorough drainage. 

Eye and barley were also introduced and cultivated by the early set- 
tlers, and it soon became the almost universal practice to mix the meal 
of the former with Indian meal in the making of bread. It is known 
to have been the custom as early as 1648, and probably.it began 
at a considerably earlier date, perhaps as early as 1630. Oats were also 
introduced at the same time with rye. Captain Goswold raised them 
with other grains on one of the Elizabeth Islands, on the southern coast 
of Massachusetts, in 1602. Though much more extensively grown than 
rye, they appear to have been used chieflyas food for animals. The prac- 
tice of sowing grass-seed, as we have seen, never became common in the 
colonies. It was not generally adopted till about the time of the Eevo- 
lution, though here and there an individual farmer may have tried to 
see what he could do to help nature clothe the surface of his old fields, 
but any general or systematic attempt to cultivate grasses for hay was 
wliolly unknown and unthought of. This culture was of recent origin 
in this as well as in the mother-country, and is the result of modern im- 
provement in agriculture. 

The culture of the potato, though introduced early in the history of 
the colonies, being among the seed ordered for the Plymouth Colony as 
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early as 1G29, was not recognized as a very important and indispensable 
crop till about the middle of thelast century, when it had come to be widely 
known and esteemed as an article of food, for we know that in 1747 
about seven hundred bushels were exported from South Carolina. It 
was the sweet-potato that first came to be regarded as a delicacy in 
England, and the allusions of some rather early English writers un- 
doubtedly refer to this, rather than the common potato. 

Very little attention was paid to the raising of fruits previous 
to the Ee volution, except for the manufacture of cider. The A-st 
apples were raised upon Governor's Island, in the harbor of Bos- 
ton, from which, on the 10th of October, 1639, "ten fair pippens were 
brought, there being not one apple or pear tree planted in any parfc of 
the country but upon that island." The first nursery of young trees in 
this country was that i)lan ted by Governor Endicott on his farm at 
Salem, now Danvers, in 1640, and it is related that he sold five hundred 
apple-trees for two hundred and fifty acres of land. The systematic 
cultivation of fruit was not common in this country previous to the 
Eevolution, nor did it become so till within the last fifty years. Orchards 
were set out upon many farms, but they were designed chiefly for cider. 
Much greater care, however, was taken to raise good fruits in ^Tew York, 
New Jersey, and Pennsylvania than in New England, and several noted 
orchards and nurseries existed there in the latter part of the last cen- 
tury and the early part of the present, but they were the exception to 
the general rule even there. Choice varieties of apples, pears, peaches, 
and cherries were known only to a few careful cultivators, and the num- 
ber of varieties of these was quite limited as compared with the present 
day. Cider was plenty, but its quality was much less regarded than its 
quantity. It is stated that so late as 1825 there was not a nursery for 
the sale of apple and pear trees in New England. Trees had to be 
bought in New York or New Jersey, or imported from abroad. The 
first horticultural society in the country was established in 1829. The 
orchard products, according to the last census, have now risen to 
$48,000,000, and the general culture of fruit is rapidly progressing. 
^\We are now prepared to appreciate the condition of our agriculture 
atThe time of the outbreak of the Revolution. We have seen that the 
settlers had but poor and inefficient tools, poor and profitless cattle, 
poor and meager crops, and poor and miserable ideas of farming. They 
had no agricultural journals, no newspapers of any kind, and few books, 
except the old family Bible. There were less than a dozen papers pub- 
lished in the country at the middle of the last century. There was not 
one in New England at the beginning of that century, but four in 1750, 
and these had but a very limited circulation in the rural districts. There 
was little communication from town to town. The facilities for travel/ 
were extremely limited. It was before the days of stages even, and 1 
the liberalizing influence which modern travel and social intercourse ! 
exert. Everything was favorable to the growth of prejudice and of 
narrow-minded views."^ 

Moreover, it is to belconsidered that throughout all the days of the 
colonies, from the very outset, the policy of the home-government was 
to make the provinces a source of profit to the mother-country. It was 
a rigorous rule that all manufactured articles were to be procured of 
England. The colonies were not allowed to produce such articles for 
themselves, or to do anything which should come in conflict with the 
industry of the old ^country. But if there were any articles that 
England was in need of, the industry of the settlers was confined 
to them, and they could sell them only to England and buy what 
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they required only of her. They encountered new restrictions at 
every turn. The grants or charters were issued, in some cases, to indi- ' 
viduals, in others to companies, and this involved, and it was clearly 
understood to involve, self-government; but the home- government 
very soon began to claim the right and the power of confirming "the 
several governors. The colonists were forbidden even to cut down pine- 
trees on any pretense. They were denied the right to export wool to 
any place out of the King's dominions, to sell land to anybody except 
subjects of the British Crown, to ship any produce except in English 
vessels, to coin money, to do anything, in fact, which could lessen their 
dependence upon the mother-country. Every new step taken, even in 
settling and working new lands, was met by some new and bii??densome 
restraint, intended to keep the colonists in leading-strings.L_A, formal 
act of Parliament, passed soon after the beginning of the last century, 
denied the right of the colonists to make hats. The home-government 
was very indignant at the custom which the people had of working up 
their wool and flax into home-spun cloth. They were forbidden to man- 
ufacture ore beyond the state of pig-ironT] Thus the most oppressive 
restrictions bore upon colonial agricultnfe, as well as upon colonial 
commerce and manufactures, from the very outset of the settlements. 
They finally became so burdensome .as no longer to be endured with 
patience, and led to an open rupture with the home-government, com- 
monly known as the Eevolution, at a time when the population of the 
whole country was considerably less than three millions, the general 
and popular estimate of three millions being altogether too high. 

During the period of the Eevolution farm production was brought to 
a partial stand-still, and, for some years after, it was in a state of ex- 
trenua depression. It took time to recover from the effects of the strug- 
gle. i^^Gradually, however, the importance of some effort to develop and 
improve the agriculture of the country was impressed upon the minds 
of the more intelligent and public-spirited of the people, men, for the 
most part, who were in advance of their time. The result of their de- 
liberations was the formation of societies for the encouragement of ag- 
ricultural improvement. Thus the South Carolina Agricultural Society 
was established in 1784; the Philadelphia Society for Promoting Agri- 
culture, in 1785; the New York (city) Society, in 1791; the Massachu- 
setts Societ}^ for Promoting Agriculture, in 1792. These wer^ rather 
city than country institutions. They were very slow in reaching the 
common i^eople. The average farmer of that day was not up to their 
standard of thought and observation. Their example, their teachings, f 
their entreaties for aid, their reports and papers, fell comparatively \ 
dead upon the mass of the people. Farmers were not to be taught by 
men who never held the plow. They did not want anything to do with 
theories. Custom had marked out a road for them, and it was smooth 
and easy to travel, and, though it might be a circle that brought up j 
just where it had started, it had the advantage, in the old farmer^s 
mind, that in it he never lost his way. It didn't require any exertion 
of mind. His comfort, as well as his happiness, was based on a feeling 
of filial obedience to old usage that was hereditary in his being. It 
was born in the blood, and ruled him with an irresistible, power. His 
field of vision was bounded and narrow, and his work was strictly imi- 
tativej so far as he could see, and in no way experimeniaL The old 
common law, based on i^recedent, custom, practice, was his guide and 
his rule. He would be governed by custom, not by reason. If ancient 
custom was A; woirw, that was good enough for him. It wasn't for him 
to doabt. To investigate would imply doubt. To investigate was to 
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theorize. Theory is at the bottom of all investigation , and theory was 
a bugbear in his inind. Theological result — that no improvement could 
be reached without investigation — had no terrors for him. He seldom 
read. The tvritfen word he received with distrust. It might contain 
principles, and it wasn't principles that he cared anything about, but 
practice. No^ matter whether founded on wisdom and experience or 
not, practice was the thing. * 

Lit is probable that the events and the excitements of the Eevolution 
itself, with the travel, the observation, and the social intercourse which 
it involved, had much to do with breaking up the impregnable* barrier 
of x^i'^^judice and slavery to custom and precedent which ruled so 
strongly in the popular mind. Great i)assions which re^aoh and stir up 
the lowest depths of the nation's heart have a liberalizing and pro- 
gressive influence. They excite thought and awaken a spirit of inquiry. 
But that the picture is not 'in the least overdrawn is evident from the 
fact that here and there are a few specimens left to remind us that the 
leaven which the early socij^ties infused among the people has not yet 
permeated the entire mass. 

But time brings its changibs. Something more was felt to be needed, 
^nd a convention was held in Georgetown, in the District of Columbia, 
on the 28th of E"ovember, 1809, fronj which grew the Columbian Agricul- 
tural Society for the Promotion of Eural and Domestic Economy ; and 
the first exhibition, probably, in'this country, was held by that society on 
the 10th of May, 1810, with the, offer of liberal i)remiums for the en- 
couragement of sheep-raising, &c. Elkanah Watson exhibited three 
merino sheei^ in Pittsfield, Massachusetts, in the October following of 
the same year. It was an innovation upon ©Id custom, and the occasion 
of much ridicule and contempt among the farmers of that day and gener- 
ation, but it was the germ of the Berkshire County Agricultural So- 
ciety, whose regular exhibitions began the year following, and are be- 
lieved to have been the first county exhibitioils ever instituted in this 
country. ' 

The Massachusetts Society held its first exhibition at Brighton in 
181G, offered a list of premiums, and instituted a plowing-match but 
it appears to have beeii rather with the design of testing the strength, 
training, and docility of the oxen than to improve the plow. The 
plow-maker, however, happened to be there with his eyes open, and 
there can be no doubt that this and similar exhibitions which soon 
followed gave a new impetus to the progress of agricultural mechan- 
ics. Improvements in the plow had begun, even before the close 
of the last century. A patent had been granted for a cast-iron 
1^02^ to Charles ISTewbold, of Burlington, iS'ew Jersey, in 1797, com- 
bmmg the mold-board, share, and land-side, all cast together, and 
it was regarded by intelligent plow-makers as so great an improve- 
ment that Peacock, in his patent of 1807, paid the original inventor 
the sum of $500 for the right to combine certain parts of iJ^'ewbold's 
plow with his own. The importance of this implement was so great 
as to command the attention and study of scientific men, to improve 
its form and construction, and Thomas Jefferson, in 1798, applied 
himself to the task, and wrote a treatise upon the requisite form of the 
mold-board, according to scientific principles, calculating the exact 
form and size, and especially the curvature to lessen the friction. I 
have in my possession his original manuscript of this essay, contain- 
ing his drawings and calculations. 

But these changes and improvements were not readily adopted by 
the farming community. Their introduction was far slower than any 
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new invention that promised -to economize, labor and do better work 
would be at the i^rescnt day. Many a farmer clung to his old wooden 
\ plow, asserting that cast iron poisoned the ground and spoiled the 
I crops. He required an ocular demonstration before paying his money 
* for an iron plow. It was not so much the weight of the old plow as 
the form of the mold-board, an^i the construction of the various parts, 
that needed correction. Its draught was great, on account of the ex- 
cessive friction. The share and mold-board were so attached as to make 
too blunt a wedge. Its action was not uniform, and it was difficult to 
hold, requiring constant watchfulness and great strength to .prevent it 
from being thrown out of the, ground. To plow to any considerable 
depth it was necessary to have a man at the beam to bear down. The 
mold-board v/as often shod with iron to lessen the friction and prevent 
wear, but it was usually in strips, often of uneven thickness, so that 
the desired effect was not always attained. The cast-iron plow reme- 
died these serious defects, and secured at least some greater uniformity 
ill construction. The modifications of the mold-board, which resulted 
from a better understanding of the true principles of construction, 
have enabled the farmer to do vastly better work, and a greater amount 
of it in the same time, and at a less expenditure of strength, and to reayt 
larger crops as the result of his labor, while the cost of the implement, 
considering its greater efficiency and its durability, is less by half, prob- 
ably, than the old wooden plow. 

There can be no doubt that the saving to the country from these im- 
provements in the plow, within the last half century, amounts to 
many millions of dollars a year in the cost of teams, and some millions 
in the cost of plows, or that^he aggregate of crops has been increased 
by them many millions of bushels. The plow has also been modified 
to adapt it to a much greater variety of soils. In the mode of manu- 
. facture, too, a vast improveinent has taken place. Half a century ago 
it was made sometimes on the farm, sometimes by the village black- 
smith, and the wheelwright. The work' is now concentrated in fewer 
establishments, which make it a specialty. In Massachusetts, for ex- 
ample, in 184:5, there were seventy-three plow-manufactories, making 
61,334 plows and other instruments annually, while in 1855 the number 
of establishments had decreased to twenty-two, which made 152,686 
plows, valued at $707,175.86, annually. A very large plow-factory was 
established in Pittsburgh, Pennsylvania, in 1829, and, as early as 1836, 
it was manufacturing as many as a hundred plows a day, by the aid of 
steam-power, to supply chiefly the southern market. This establish- 
ment first made a hill-side revolving-beam plow, and the iron-center 
plow, and more recently it has made a vast number of steel plows, 
adapted to the prairie soils of the West. Another factory, in the same 
city, as early as 1836, made plows at the average rate of 4,000 a year. 
The two factories made 34,000 plows a year, valued at $174,000. There 
are now many other still larger factories, some of which make from 
ten to twelve hundred different patterns, adapted to every variety of 
soil and circumstance. 

iNo one can for a moment doubt the vast superiority of the best of 
the plows of the present day over the old forms in common use half a 
century ago. They have greater pulverizing power; they are less 
liable to clog while in lightness of draught, ease of holding, durability, 
cheapness, perfection of mechanical work, quality of material, complete- 
ness with which the surface is inverted and the weeds or stubble buried, 
uniformity of wear, regularity of turning the furrow-slice, and other 
respects, we have made a vast and unquestionable improvement. In 
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short, mechauical principles are better understood and more intelligently 
applied. We liave combined simplicity of construction with economy 
of power. A better knowledge of the strength of materials has enabled 
us to reduce the size of all the parts of farming-tools, and so to avoid 
the clumsiness of the older style of implements, and, at the same time, 
to secure much more effective work. We have made some progress, 
also, in substituting the principle of the spade, or the fork, for that of 
the plow, as the use of the rotary spader is a sufficient i^roof. We have 
made some x>rogress in the application of steam to the operation of 
plowing, and the wonderful performances of the steam-plow, in the 
few instances where it has been tried, hav^e indicated the possibilities of 
the future, and shown that the time is not far distant when we shall 
have it in our i3ower to develop the resources of the great West to an 
extent and with an economy never yet dreamed of. 

The importance of a complete and perfect pulverization of the soil, to 
admit of the extension of the roots of plants, and the access of air and 
moisture, was never more fully realized than at the present time. As it 
is at best but partially effected by the plow, which crumbles and breaks 
down the soil simply in the process of turning, something farther has 
always been required, and the harrow has been used for this purpose, 
to follow the plow, from time immemorial. With the early settlers 
this implement, like most others, was made of wood, of simple bars and 
cross-bars, furnished with wooden teeth. It was usually home-made, 
rude and clumsy enough. The first improvement was the substitution 
of iron for wooden teeth, which were afterward pointed with steel, when 
it was made lighter, so as to admit of being moved more rapidly through 
the soil. 

The changes and improvements of this implement came very slowly, 
and it is scarcely twenty years since it can be said to have approached 
perfection. It has now assumed a more compact form and greater flexi- 
bility, certain parts of the frame-work being hinged together, so that any 
part can be lifted or raised without disturbing the working of the rest, 
while particular forms, have been made for special purposes, like the 
Share and the Mshwitz. admirably adapted to mellowing the surface 
of newly -broken land without tearing up the inverted spd. The rotary 
and the smoothing harrow may be mentioned, also, as a vast improve- 
ment upon the old styles. These and many other patterns, after which 
the harrow is now made, seem to leave little to desire in the form and 
efficiency of this most important implement. 

A large class of the most valuable labor-saving implements may be 
mentioned which are almost entirely due to modern ingenuity, such as 
the cultivators, the horse-hoes, the grubbers, the drills and seed-sowers, 
and others of a similar character. By means of the horse-hoe and the 
cultivator the soil can be frequently stirred among growing crops, at a 
slight expense, thus enabling them to withstand the effects of drought, 
giving us, practically, a greater control over the seasons. Many of these 
smaller machines are wonderfully i)erfect and well adapted to the pur- 
pose for which they are constructed. And while mechauical invention 
has been active in this direction, our shovels, spades, hoes, and forks 
have been vastlgr improved and made more effective, till, for lightness 
and finish, in combination with strength and durability, they are unsur- 
passed by any similar tools in any part of the world; while the rapidity 
with which they can be manufactured, and the consequent cheapness 
with which they are sold, are among the marvels of modern mechanics. 

The manufacture of these important articles was undertaken, to be 
sure, even before the Eevolution, and as early as 1788 the iron-plated 
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shovels made iu Bridgewater, Massachusetts, gained the credit of being 
superior iu workmanship to the best imported shovels of that day, and 
they undersold them at the same time. A large shovel-factory was 
established at Easton, Massachusetts, about seventy years ago, and as 
early as 1822 it was making about 30,000 shovels a year. By improve- 
ments in the process of manufacture, the patents for which were issued 
in 1827, the x)roprietor gained so high a reputation and such an increase 
of business, that by 1835 he was making about forty dozen shovels and 
spades per day, each shovel, in the systematic division of labor, passing 
through the hands of no less than twenty different workmen. The same 
establishment can now produpe over two hundred and fifty dozen a day. 
Cast-steel shovels were first patented in 1828, but cast-steel hoes were 
made by two different establishments in Philadelphia as early'as" 1823, 
Shovels and hoes were made at Pittsburgh, Pennsylvania, in considerable 
quantities previous to the year 1803, and by the year 1831 steel hoes were 
made there so as to be sold at the rate of $4.50 a dozen, only half the 
price of the iron hoe ten years earlier. Two factories iu that city, in 
1836, were able to make steel hoes at the rate of 1,600 dozen, besides 
8,000 dozen shovels and spades a year, in addition to a large quantity of 
other tools ; while, in 1857, four large establishments there made 32,000 
dozen hoes and 11,000 dozen planters' hoes, a half million dollars' worth 
of axes, and large quantities of picks, mattocks, saws, &c. These facts 
are alluded to simply to show how this industry has become concen- 
trated in large establishments, where perfection can be attained by the 
division of labor. There are many similar establishments in various 
parts of the country. 

But, perhaps, the most important of modern agricultural inventions 
are the grain-harvesters, the reapers, the mowers, the thrashers, and the 
horse-rakes. The sickle, which was in almost universal use till within 
a very recent date, is undoubtedly one of the most ancient of all our 
farming implements. Keaping by the use of it was always slow and 
laborious, while from the fact that many of our grains would ripen at the 
same time, there was a liability to loss before they could be gathered, 
and practically there Avas a vastly greater loss from this cause than there 
is at the present time. It is not, therefore, too much to say that the 
successful introduction of the reaper into the grain-fields of this coun- 
try has added many millions of dollars to the value of our annual har- 
vests, by enabling us to secure the whole product, and by making it 
possible for the farmer to increase the area of his wheat-fields, with a 
certainty of being able to gather the crop. Nothing was more surpris- 
ing to the mercantile community of Europe than the fact that we could 
I continue to export such vast quantities of wheat and other breadstuffs 
I through the midst of the late rebellion, with a million or two of able- 
1 bodied men in arms. The secret of it was the general use of farm-ma- 
chinery. The number of two-horse reapers in operation throughout the 
country, in the harvest of 1861, performeiJan amount of work equal t6 
• about a million of men. The Result was that our capacity for farm pro- 
duction was not materially disturbed. 

The credit of the practical application of the principles involved in 
this class of machines undoubtedly belongs to our ovtn ingenious me- 
chanics ; for though somewhat similar machines were invented in Eng- 
land and Scotland many years ago, they had never been proved to be 
efficient on the field, and had never gained the confidence of the formers, 
even in their neighborhood 5 while the patent issued to Obed Hussey, of 
Cincinnati, in 1833, and another issued to McCormick, of Virginia, in 
1834, not only succeeded in the trials to which they were subjected, but 
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gained a wide and permanent reputation. Many patents had been issued 
in this country previously, the first having been as early as 1803, but they 
had not proved successful. Hussey's machine was introduced into ISTew 
York and Illinois in 1834, into Missouri in 1835, into Pennsylvania in 1837, 
and in the next year the inventor established himself in Baltimore, 
McCormick's machine had been, worked as early as 1831, but it was 
afterwards greatly improved, and became a source of an immense fortune 
to the inventor. He took out a second patent in 1845, fifteen other 
machines having been patented after the date of his first papers, including 
that of the Ketchum, in 1844, which gained a wide reputation. 

The first trial of reapers, partaking of a national character, was held 
under the auspices of the Ohio State Board of Agriculture in 1852, 
when twelve different machines and several different mowers were en- 
tered for competition. There was no striking superiority, according to 
the report of the judges, in any of the machines. A trial had been 
held at the show of the New York State Agricultural Society, at Buf- 
falo, in 1848, but the large body of farmers who had witnessed it were 
not prepared to admit that the work of the machines was good enough 
to be tolerated in comparison with the hand-scythe. Some thought 
they might possibly work in straight, coarse grass, but in finer grasses 
they were sure to clog. The same society instituted a trial of reapers 
and mowers at Geneva in 1852, when nine machines competed as reapers 
and seven as mowers. Only two or three of the latter were capable of 
equaling the common scythe in the quality of work they did, and not 
one of them all, when brought to a stand in the grass, could start again 
without backing to get up speed. All the machines had a heavy side- 
draught, some of them to such an extent as to wear seriously on the 
team, iione of them could turn about readily within a reasonable 
space, and all were liable to tear up the sward in the operation. The 
old- Manning, patented in 1831, and the Ketchum machines were the 
only ones that were capable of doing work that was at all satisfactory. 
One or two of the reapers in this trial did fair work, and the judges de- 
cided that, in comparison with the hand-cradlef they showed a saving 
of 88J cents per acre. Here was some gain certainly, a little positive 
advance, but still most of the reai>ers, as well as the mowers, did very 
inferior work. The draught in them all was very heavy, while some of 
the best of them had a side-draught that was destructive to the team. 

The inventive genius of the country was stimulated by these trials to 
an extraordinary degree of activity. Patents began to multiply rapidly. 
Local trials took place every year in various parts of the country to test 
the merits of the several machines. The great International Exposition 
at Paris in 1855 was an occasion not to be overlooked by an enter- 
prising inventor, and the American machines, imperfect as they were at 
that time, were brought to trial there In competition with the world. 
The scene of this trial was on a field of oats about forty miles from 
Paris, each machine having about an acre to cut. Three machines were 
entered for the first trial, one American, one Engli^, and a third from 
Algiers, all at the same time raking as well as cutting. The American 
machine did its work in twenty-two minutes, the English in sixty-six, 
and the Algerian in seventy-two. 

At a subsequent trial on the same piece, three other machines were 
entered, of American, English, and French manufacture, when the 
American machine did its work in twenty-two minutes, while the two 
others failed. "The successful competitor on this occasion,'' says a 
French journal, did its work in the most exquisite manner, not leaving 
a single stalk ungathered, and it discharged the grain in the most per- 
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feet shape, as if placed by hand, for the binders. It finished its piece 
most gloriously." The contest was finally narrowed down to three 
machines, all American. Two machines were afterwards converted from 
reapers into mowers, one making the change in one minute, the other 
in twenty. Both x^erformed their task to the astonishment and satis- 
faction of a large concourse of spectators, and the judges could hardly 
restrain their enthusiasm, but cried out, Good, good I'' "Well done !" while 
the excitable people who looked on hurrahed for the American reaper, 
crying out, "That's the machine !" "That's the machine!" The report of 
a French agricultural journal said: "All the laurels, we are free to con- 
fess, have been gloriously won by Americans, and this achievement 
cannot be looked upon with indifference, as it plainly foreshadows the 
ultimate destiny of the New World." 

Five years after the Geneva trial there was a general desire to have 
another on a scale of magnificence that should bring out all the promi- 
nent reapers and mowers of the country. The United States Agricul- 
tural Society accordingly instituted a national trial at Syracuse, New 
York, in 1857. More than forty mowers and reapers entered, and were 
brought to test on the field. It was soon apparent that striking im- 
provements had been made since the meeting at Geneva. The draught 
had been very materially lessened in nearly all the machines, though 
the side-draught was still too great in some of them. Most of the 
machines could now cut fine and thick grass without clogging, and there 
was a manifest progress in them, but of the nineteen that competed as 
mowers, only three could start in fine grass without backing to get up 
speed. The well-known Buckeye, patented only the year before, won 
its first great triumph here, and carried off the first prize. 

Every year now added to the list of new inventions and improvements. 
In 1859 the Wood mower was invented, and soon gained a high reputa- 
tion. By the year ISBTthere were no less than a hundred and eighty- 
seven establishments in the country devoted to the manufacture of 
reapers and mowers, many of them very extensive, and completely fur- 
nished with abundant fewer, machinery and tools of the most perfect de- 
scription, while the work had become wisely and thoroughly systema- 
tized. The people direotly sustained by these factories exceeded sixty 
thousand, while the value of their annual product exceeded $15,000,000, 
the number of machines amounting to one hundred thousand. 

Nine years after the Syracuse trial, another exhibition of mowers and 
reapers, national in its character, was held at Auburn, New York, under 
the auspices of the New York State Society, in July, 1866. The number 
of mowers that entered, single and combined, was forty-four ; the num- 
ber of reapeiiS, thirty 5 or seventy -four in all. It was plain, at a glance, 
that a decided improvement had taken place in workmanship and me- 
chanical finish. The mowers were more comx^act, simpler in construc- 
tion, lighter, and yet eciually strong; they ran with less friction; the 
draught was easier ancl the machines generally were less noisy ; they 
cut the grass better, and were capable of working over uneven surfaces. 
The committee say in their report : 

Those who had heeu present at former trials were astonished at the general i^erfec- 
tion which had heen attained hy manufacturers of mowing-machined. Every machine, 
with two exceptions, did good work, which would be acceptable to any farmer ; and 
the appearance of the whole meadow, after it had been raked over, was vastly better 
than the average mowing of the best farmer in the State, notwithstanding the great 
difficulties that had to bo encountered. At i)revious trials, very few machines could 
stop m the grass and start without backing for a fresh start. At the present trial 
every machine stopped in the grass and started again without backing, without any 
difficulty and without leaving any perceptible ridge to mark the place where it occurred. 
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We may here note tbe rapid progress of these most vahiable labor- 
saving machines, for while, in the earlier trials, only one or two mowers 
met with any success whatever, no one doing what practical farmers 
could call good work, iu this trial forty -two of the forty-four machines 
entered did their Avork well. In the early contests even a partial suc- 
cess was the rare exception ; in the late, failure was the equally rare 
exception. In 1850 less than live thousand machines had been made 
and put to use, and few, if any of them, gave satisfaction. Now 
there is scarcely a farm of any size in the country but has its^ 
mowing-machine. It is one of the grandest agricultural inventionsf 
of modern times, and yet we see that it is less than twenty years since 
doubts were freely entertained as to whether it would ever become 
practically useful, whether the numerous mechanical obstacles would 
be entirely overcome. Its triumph has been complete. We have now 
many mowers that have not only a national but a w^orld- wide reputation. 
The successful introduction of these machines was an immeasurable 
step in advance upon the old methods of cutting grass. They come in 
at a season when the work of the farm is peculiarly laborious, when 
labor is held at higher than the usual high rate of wages, when the 
weather is often fickle, either oppressively hot and trying to the phys- 
ical system, or catchy" and lowering, and they relieve the severest 
strain upon the muscles at the time of harvest. . Our reapers are at the 
same time self-rakers. We can reap and gather from fifteen to twenty 
acres a day in the most satisfactory manner. 

The horse hay-rake was invented at an earlier date than the mowing- 
machine. It has been nsed in this country nearly seventy years, and the 
saving by its use, sixty years ago, was estimated to be the labor of six 
men in the same time. The work to be performed in raking hay, though 
slow, is comparatively light. It does not require the exertion of a very 
great amount of strength. It is just such kind of work where the ap- 
plication of animal power becomes of the greatest advantage, because 
it multiplies the efficiency of the hand many times. The same thing is 
noticed in the use of the hand-drills for sowing small seeds, the tedder 
for turning and spreading hay, and in other similar operations. The 
labor of a good horse-rake is equal to that of eight or ten men for the 
same time, and from twenty to thirty acres a day can be gathered by a 
single horse and driver, and that without overexertion. In the economy 
of labor the horse-rake must be regarded as second only in importance 
to the mower and the reaper, and is considered as essential upon the 
farm as the plow itself. 

The tedder is another inyention of still more recent date. With the 
introduction of the mower, by which grass could be cut so rapidly, and 
the horse-rake, by which it could be gathered more rapidly than ever 
before, there was still wanting some means by which it could be cured 
' proportionally quick, something to complete and round out the new 
system, as it were, to make the revolution of the process of hay-making 
entire. Various forms of the tedder had been patented and used in 
England, but they were too heavy and cumbersome for American use, 
and it was left to our own inventors to meet and overcome the mechan- 
ical obstacles in the way of success here. This they have done, and we 
have so far economized labor in this direction, that the tedder is now 
regarded as of nearly equal importance with the mower and the horse- 
rake. 

To these appliances for lightening and shortening the labors of hay- 
ing, have been added many forms of the horse-fork for unloading and 
mowing away hay in the barn or upon the stack. Few machines have 
19 a 
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met with greater popular favor than the horse pitch-fork, for it sAves 
not only the most violent strain upon the muscles, but economizes time, 
which, in the hurry of haying-, is often of the utmost importance. The 
American hand-forks had been brought so near perfection, by their high 
finish, lightness, and strength, as to leave little to be desired, but the 
horse-fork has been so generally introduced as, to a considerable extent, 
to supersede their use. 

While these vast improvements have been going on with the other 
implements of the farm, the improvement in machines for thrashing 
grain has been rapidly progressing, till they have reached a wonderful 
degree of perfection. Most of us can remember when the old-fashioned flail 
was heard upon almost every barn-floor in the country. Here and there 
was a case where the grain w^as trodden out by cattle, Avith an amazing 
waste of time and labor. Compare those slow methods with the process, 
widely known at the present day, by which a horse-power or steam- 
power thrasher not only separates the grain but winnows it, measures 
it, bags it, ready for market, and carries away the straw to the stack 
at the same operation, and all with a rapidity truly astonishing. As 
early as the Paris Exposition of 1855 the victory was won by an Ameri- 
can machine. To g^scertain tlie comparative rapidity and economy of 
thrashing, six men were set to work at thrashing with flails. In one 
hour they thrashed 3j5 liters of wheat. In the same time Pitt's 
American machine thrashed 740 liters: Clayton's English machine 
thrashed 410 liters; Diivoir's French inaehine thrashed 250 liters; 
Pinet's French machine thrashed 150 liters. Speaking of this trial a 
French journal said: ^'This American machine literally devoured the 
sheaves of wheat. The eye cannot follow the work which is effected 
between the entrance of the sheaves and the end of the operation. It 
is one of the greatest results whiph it is possible to attain. The impres- 
sion which the spectacle produced on the Arab chiefs was profound." 
Good as that machine was at that time, it has been greatly improved 
since then ; and it is a fact that wherever our first-class machines have 
come into competition with those of European manufacture, they have 
invariably proved themselves superior in point of simplicity, rapidity, 
and perfection of work. 

Nor has the progress in the improvement of other indispensable 
machines of tlie farm been less marked and important. The smaller 
implements have felt the impress of the mechanical genius of the age. 
I The corn-sheller has been brought to such perfection as to separate the 
corn from the ear with great rapidity, and with the application of little 
I power. It has been adapted to horse-power, also, and to different sec- 
/ tions of country, where different varieties of corn are raised, and to 
/ shell one or two ears at the same time. Its economy of time and labor 
' is such as, upon large farms where the product is large, to pay for itself 
in a single year. 

The hay-cutter is another machine of modern invention. Wherever 
a large stock of cattle is kept, especially where a considerable number 
of horses are wintered, it is often thought to be good economy to feed 
out more or less of the coarser feeding substances of the farm, as straw, 
corn-stover, the poorer qualities of hay, &c., by mixing them, either with 
the better qualities of hay or with some sort of concentrated food, like 
meal. The hay-cutter is adjustable so. as to cut at different lengths, 
according to the wants of the stock for which it is designed. The point 
is to cut short and with perfect regularity, and when this quality is at- 
. tained in a machine, uniting strength, simplicity, durability, and safety 
to the operator, it is estimated that there is a gain of about 25 percent. 
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in the economy of feeding, in the increase of thrift secured, and the 
positive advantage to be derived in the manure. There is a difference 
of opinion upon this point, to be sure, bnt notwithstanding that, the 
use of some form of the hay and straw cntter has become nearly uni- 
versal, and is generally regarded as quite indispensable ux)on most well- 
conducted farms. Machines for this purpose are made to be worked 
by hand, upon small farms, and by horse or steam power upon larger 
ones, where they arc capable of reducing to chalf a ton and a half of 
hay or straw per hour. 

Eoot and vegetable cutters have been brought to equal perfection, and 
where large stocks of sheep and cattle are kept, and vegetables are 
raised for winter feeding, as they are at the present time upon all well- 
managed farms, the root-cutter is indispensable. By its use the farmer 
is now enabled to cut potatoes and other vegetables line enough to feed 
to jsheep, at the rate of a bushel in less than thirty seconds, by simple 
hand-power. 

Nothing need be said of the innumerable variety of churns, hand 
cider-mills, the contrivances for gaining power in lifting stones and 
pulling stumps, ditching-machines, rollers, and a thousand other labor- 
saving machines which mechanical ingenuity has added to the stock of , 
farm-tools, till the value of farming implements and machinery was re- I 
ported, by the census of 1870, to be at least $336,878,429. The same ^ 
was reported, in 1860, at $246,118,141, and in 1850 at only $151,587,638, ^ 
a gain in twenty years of $185,290,791. ' 

As evidence that the mechanical genius of the country is not yet ex- 
hausted, but is as untiring as ever, it may be stated that the patents issued i 
for improvements in agricultural implements and machinery for the year 
1872 exceeded one thousand, of which thirty-six were for rakes, one hun- 
dred and sixty for hay and grain harvesters and attachments, one hun- ; 
dred and seventy-seven for seed planters and drills, thirty for hay and f 
straw cutters, ninety for cultivators, seventy-three for bee-hives, ninety / 
for churns, one hundred and sixty for plows and attachments; and that | 
the annual manufacture of agricultural implements amounts to over 
$52,000,000. 

Having alluded briefly to the wonderful progress made in the im- 
provement of the implements of the farm, by means of which the pQs- 
sibility of production has been so largely increased, let us consider for 
a moment the practical results attained. 

Indian corn has always been regarded as the great staple crop of the 
country. It is a plant of American origin. In the universality of its uses, 
and its intrinsic importance to mankind, no other grain can be compared 
with it. Its flexibility of organization is such that it readily adapts 
itself to every variety of climate and soil, from the warmest regions of 
the torrid zone to the short summers of Canada. The early settlers, as 
we have seen, found it in cultivation by the Indians, and it soon became 
the leading crop throughout the country, the crop upon which the 
colonists relied, not only for food, but for sale and exchange for other 
necessaries of life. It soon became a i)rominent article of export, 
especially from the Middle States, New Jersey, Pennsylvania, and 
Delaware, and, to some extent, from the States farther south. Thus, 
in 1748, South Carolina exported 39,308 bushels, and in 1754 16,428 
bushels. In 1755 there were exported from Savannah 600, and in 1770 
13,598 bushels. And so, in 1753, North Carolina exported 61,580 bush- 
els; and the exports from Virginia, before the Kevolution, sometimes 
amounted to 600,000 bushels a year. The total amount exported from 
all the colonies, in 1770, was 578,349 bushels. These figures are not 
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large, to be sure, when compared with the immense exportation of this 
grain at the present day, but they serve to show that, even before the 
Kevolution, Indian corn had come to be regarded as an important 
money crop, as well as a prime necessity for home consumption. They 
show a surplus beyond the wants of the population at that time. 

i^othing will more clearly demonstrate the exceedingly slow progress 
of our agriculture after the Eevolution than the fact that in 1791 the ex- 
port of corn, including 351,695 bushels of meal, amounted to only 2,064,- 
936 bushels ; in 1800, to only 2,032,435 bushels, including 338,108 bush- 
els of ineal, while in 1810 it fell down to 140,996 bushels, of which 
86,744 bushels were in the form of Indian meal. That was before the 
avenues to the great West were opened. It was at a time when the 
inland farmer had no available market, the cost of transportation of so 
bulky a product making it impracticable to team it to any great dis- 
tance. It was before its real value as an article of human food w^as ap- 
preciated in Europe, and when its consumption as such was very small. 
It was before our cattle had been much improved, and when their num- 
ber was much smaller than it is now, when it has come to be realized 
that it makes our beef, our mutton, our pork, and our poultry. 

H^ov did the production materially increase till within the last forty 
years. The Erie Canal was not opened till the year 1825 nor were 
there any railroads to facilitate the transportation of merchandise; but 
the gradual extension of settlements westward after that date, and the 
increase of population, led to an increase of production, till, in 1840, 
when this crop first appears in the census, the yield had risen to 
377.531,875 bushels; and from that time its increase has been quite 
marvelous, for in 1850 it had reached to within a small fraction of 
600,000,000 bushels, or, more nearly, 592,071,104, occupying 31,000,000 
acres of land. Its value was reported at that date as $296,034,552. It 
was a gain of 57 per cent., or 214,539,229 bushels in ten years, while the 
increase of population in the same time was but 35 per cent. It formed 
about three-sixteenths of the whole agricultural production of the coun- 
try, occupied more than three-tenths of the improved land, and amounted 
to more than 25^ bushels for each inhabitant. The export of this grain 
rose in value in 1856 to nearly $9,000,000. 

This wonderful rapidity of increase continued, partly on account of 
the vast improvement in agricultural implements and the means of rais- 
iug the crop, partly on account of the multiplicity of railroads and mar- 
ket facilities, till, in 1860, it amounted to 838,792,742 bushels ; but it had 
fallen off somewhat in 1870, for it is reported then as 760,944,549 bushels, 
a portion of the land evidently having been devoted to wheat, which 
had very largely increased in the same time. When it is considered that 
our agricultural resources are still but partially developed, the product 
of this cereal appears to be truly amazing. 

Nor is the growth of wheat in this country less important than that 
of Indian corn. In some respects it is even more so. It is the brain- 
food of the world. It has been said that the progress of civilization and 
intellectual culture can be tracedfromone degree to another by the extent 
of its growth and consumption. It is gratifying, therefore, to find that 
our present annual production of this cereal amounts to about 200,000,000 
bushels, and that our ability to increase it is capable of an almost un- 
limited expansion. It has always entered into our exports to an extent 
dependent chiefly upon the foreign demand, and experience has proved 
that the surplus of this grain, the amount we could spare from home con- 
, sumption, is as elastic as India-rubber. If Europe needs our wheat, or 
our flour, and is ready to pay us good prices, either from a short crop, a 
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disturbed state of political affairs, or from aDy other cause, no one could 
set bounds to our surx^lus, because the more slie wants tlie more we have 
to spare, and the less she requires, the more freely is it used at home. 
In other words, the amount of exports will be regulated chiefly by the 
price, and if foreign countries are willing, or are compelled to pay for it, 
we can supply them to any extent under any ordinary circumstances. 
The export, for instance, in 1850, amounted to little more than eight mil- 
lions and a half, while in 1854 it went up to over twenty-seven millions 
of bushels. 

We have seen that wheat was cultivated, to some extent, by the early 
settlers of the country. Occasionally, to meet the exigency of a short 
crop in England, France, Portugal, Spain, or the West Indies, it was 
exported, to some extent, in the early i)art of the last century. By the 
year 1750 New Jersey had come to take the lead of all the Colonies in 
raising wheat, and may be regarded as at that time the great center of 
the wheat-growing region. Its culture had grown to be very consider- 
able along the Hudson and the Mohawk, and in Pennsylvania. Mary- 
land, Virginia, and the provinces further south had made tobacco the 
leading object of culture, almost from the first of their settlement, and 
this crop constituted for a long time the most important export from the 
British provinces, though North Carolina had shipped, on an average, 
about 130,000 barrels of pitch, tar, and turpentine, and South Carolina 
considerable quantities of rice. But the product of tobacco had been 
diminishing for some years previous to the Eevolution, on account of the 
exhaustion of the soil for that crop, and the planters there had turned 
their attention, to a greater extent, to the growing of wheat and other 
grain. They could by law export tobacco only to Great Britain, but 
they could ship wheat, flour, lumber, &c., to the West Indies and else- 
where. Wheat, therefore, had begun to enter into the exports of the 
more southern provinces prior to the Eevolution. 

But that the production of wheat and flour had not risen to anything 
like the relative importance which it holds at the present time, will appear 
from the fact that in 1791 the export of this grain was but 1,018,339 bush- 
els, and 019,681 barrels of flour, while in 1800 it was but 26,853 bushels of 
wheat, and 653,052 barrels of flour. In 1810 the amount sent abroad 
was 325,024 bushels of wheat, and 798,431 barrels of flour. No statis- 
tics of the actual production of this grain were gathered previous to the 
census of 1840, but it is reported in that year to have been 84,823,272 
bushels. From that time to 1850 the increase appears to have been but 
15 per cent., the product, at the latter date, being 100,485,944. In that 
year, or rather in 1849, on which the return is based, Pennsylvania pro- 
duced more than any other State in the Union, or 15,367,691 bushels. Its 
product at the last census was nearly 20,000,000, but the center of pro- 
duction has moved farther and farther to the west. 

Since the practicability and economy of the reaper and other machinery 
became certain, the increase in the production of wheat has been more 
rapid, as api)ears from the fact that in 1860 the crop amounted to 
173,104,924 bushels, and in 1870 to 287,745,626 bushels. Our exports of 
this cereal in 1860 amounted to about 12,000.000 bushels, in 1861 to over 
20,000,000, and in 1862 to very near 30,000,000, a greater quantity than 
had ever been known before. In addition to the vast increase of this crop 
in the Middle and Western States, the production of wheat in California 
now comes in to swell the aggregate capacity of expansion, to an extent 
worthy of notice ; for while in 1850 her product of wheat is returned as 
only 17,228 bushels, her yield of 1870 was nearly 17,000,000 bushels, with 
her resources but slightly developed. And when it is considered that 
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the great Northwest, Iowa, Minnesota, and the region lying beyond them, 
still remains, to a large extent, unoccupied, there seems no reason to 
apprehend that the growth of this important crop will not continue to 
increase in the future as rapidly as it has in the past. 

The other smaller grains have never occupied so prominent a position 
in our agriculture, being grown more especially for home consumption, 
but in the aggregate they constitute no mean item of our national agri- 
cultural wealth. Thus our rye-crop, as returned in 1870, amounted to 
nearly 17,000,000 bushels, our barley to nearly 30,000,000, our buck- 
wheat to nearly 10,000,000, and our oats to over 282,000,000. Eice, 
which in 1860 was reported at 187,107,032 pounds, had fallen off in 
1870 to 73,635,021 pounds. 

The potato is more universally cultivated than any other plant except, 
perhaps, Indian corn. It is scarcely more than a hundred years since it 
became universally recognized as an indispensible farm product. Dur- 
ing the latter part of the last century, and the earlier part of the pres- 
ent, its cultivation in new soils was so easy, and its yield so abundant, 
that it became an important article of food, l^o account was taken of 
it in the census, however, till 1840, when the yield was reported as 
108,298,060 bushels. Since that time the liability to disease has become 
so great that the production has not increased in the same ratio as many 
other crops, though the amount, by the census of 1870, including over 
20,000,000 sweet potatoes, was 165,047,297 bushels. It has at times 
formed no inconsiderable item of export, though by no means to be com- 
pared in this respect with w^heat and Indian corn. It is largely used in 
the feeding of stock in some sections of the country. 

The culture of tobacco was undertaken by the settlers in Virginia 
from the very outset of the colony. It is recorded that in 1615 the 
gardens, fields, and streets of Jamestown were planted with tobacco. 
It immediately became not only the great staple crop, but the principal 
currency of the colony. By the year 1622 the product amounted to 
60,000 pounds, and it more than doubled in the next twenty years. The 
culture of this plant was introduced into the Dutch colony of New 
York in 1646, though it never gained the prominence there that it did 
farther south. But Maryland, the Carolinas, Georgia, Louisiana, and 
later Kentucky, made it the leading object of their culture almost from 
their first settlement. It long constituted the most valuable export of 
British America 5 but the product per acre had been diminishing for 
many years before the Eevolution, owing to the diflQculty of supplying 
manure, and the consequent exhaustion of the soil. But from 1744 to 
1776 the exports of this crop averaged 40,000,000 pounds a year. 

Tobacco has now become a somewhat prominent crop in Massachu- 
setts and Connecticut, and in both of these States its culture is rapidly 
' extending. In 1850, for instance, but 138,246 pounds were raised in 
Massachusetts ; in 1860 the crop increased to 3,233,198 pounds, and in 
1870 to 7,312,885, while the crop of 1872 is probably at least 25 per 
cent, greater still. The aggregate yield of the country in 1840 was re- 
ported by the census of that year as 219,163,319 pounds, while in 1850 
it was reduced to 199,752,655 pounds ; but in 1860 it went up to 434,- 
209,461 pounds, to fall again in 1870 to 262,735,021 pounds, a fluctuation 
to be explained in part by the many casualties to which it is liable, as 
damage by insects, hail, drought, frosts, &c. 

The cotton-crop of the country has grown up entirely within the last 
hundred years. Tl^e first improvements in the process of spinning it in 
England were not made till the invention of Arkwright, in 1769, and 
the spinning-jenny of Hargreavesin 1770, and comparatively little cot- 
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ton had been raised in our Southern States previous to 1793, when Eli 
Whitney invented the cotton-gin. Up to that time the difficulty of 
freeing the cotton from the seed had been such that one hand could 
clean but a pound a day, and even at the high price of 25 or 30 cents a 
pound it could not be made profitable. By Whitney's invention a hand, 
instead of one pound, could clean 3G0 pounds ^> dciy. At about the 
same time steam was introduced as a motive-power in England, and 
that, with the great improvements in carding and spinning, enabled 
oue man to do the work which it had previously required 2,200 men to 
do, in the same time; by the old methods. Machinery had introduced 
an entirely new condition of things. The effect of it was to produce a 
vital change in the state of affairs at the South, and cotton- growing 
very rapidly grew up to immense importance, constituting about a 
third part of the whole exports of the country. Each decade showed 
an increase of about 100 per cent, in production, till, in 1840, it had 
reached 744,000,000 pounds, six times the product of 1820. The quantity 
of cotton exported in 1792 was only 138,328 pounds. The quantity ex- 
ported in 1860 was 1,765,115,735 pounds, or 4,412,789 bales of 400 
pounds each, but the quantity produced in 1860 was 2,079,230,800 
pounds, or 5,198,077 bales. This production had fallen off somewhat 
in 1870, when the quantity produced was reported as 3,011,990 bales, or 
1,204,798,400 pounds. 

The hay-crop of the country has also grown up almost entirely within 
the last hundred, years, and considering the necessity that exists 
throughout all the northern portions of our territory for stall-feeding 
all stock from three to six months of the year, it has an importance 
there which it cannot have farther south. It has been asserted that 
the hay-crop, instead of forming a legitimate part of our national agri- 
cultural production, and going to swell the aggregate of its money- 
value, ought rather to be regarded as a tax imposed by the severity of 
the climate — a tax involving a vj^st amount of labor and time and 
money to which the farmer in our milder latitudes is not subjected. 
There may be some shadow of truth in this view of the case, and yet, 
like all other apparent hardships, it has its compensations, as the his- 
tory of the various parts of our country abundantly demonstrates. 

There is scarcely anything which a person who has become accus- 
tomed to the fine close carpet of green with which nature covers every 
hill-side and every landscape in our northern sections, would dispense 
with ^»o reluctantly as the green turf of our natural grasses. But the 
greatest compensation to be found is the facility which the production 
of grass and hay gives for keeping up and increasing the fertility of 
cur lands. The system of stall-feeding, for which the making of hay is 
designed to provide, is the only system by which a constantly improving 
mixed husbandry can be sustained ; and the want of it may be assigned 
as the true cause of the exhaustion of the lands of Virginia under the 
constant culture of tobacco. The only substitute for it is the soiling 
system, and that becomes impracticable of -general application in a coun- 
try where pasturage and browsing are abundant and cheap. 

The artificial production of hay is entirely of modern origin, as I have 
shown, but within the last quarter of a century it has increased with 
great rapidity, especially since the introduction of the numerous labor- 
saving machines has put it in our power to cut and cure our grasses so 
quickly and so cheaply. At the time of the first appearancie of this product 
in our national census of 1840, the yield of the entire country was but 
10,250,000 tons, and it had increased in 1850 to only 13,838,642 tons. 
But in 1860 cut and cured over 19,000,000 tons, while in 1870 the 
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product was stated at 27,316,048 tons, an increase of more tlian 100 
per cent, in twenty years. uTlie money-value of this crop cannot, 
therefore, be less than $300,000,000, to which is to be added at least an 
equal amount for the value of grass for summer pasturage, making an 
aggregate of over $600,000,000 for the grass and hay crop of the country. 

That? the quality, and consequently the value, of the hay made now 
has vastly improved over that made a half-century ago, no one at all 
familiar with the subject can entertain a reasonable doubt. A great 
amount of thought and experiment has been directed to the best meth- 
ods of production and of curing, while machinery has given us a greater 
control over the seasons, or rather has enabled us to avoid the exposure 
to the exigencies of the weather, to a vastly gTcater extent than was 
possible within the memory of men still living. 

Let us see now what effect this progress has had upon the number 
and quality of our cattle. There can be no doubt that the idea of the 
possibility of improving the common stock of the United States was 
first suggested by the great results obtained by the early improvers of 
stock in England. The present advanced position of the stock interest 
of this country can be traced directly to the practical labors of Bake- 
well, the Messrs. Cully, Colling, Bates, and others, just as the first im- 
petus which these distinguished breeders received can be traced to the 
efforts of such men as Lord Karnes, ^' to improve agriculture by subject- 
ing it to the test of rational principles," and Jethro TuU, (1740,) the in- 
ventor of the horse-hoe, the drill-husbandry, and many other bold and ad- 
vanced notions. Tull launched out bravely into the field of experimental 
agriculture, and boldly threw open the door of improvement never again 
to be closed, and this new-born spirit of progress very soon appeared to 
spread 5 for it was only about ten years after him, or about 1750, when 
Bakewell began those skillful experiments in breeding and with such 
marked success as to impress his influence upon the progress of agri- 
culture all over the civilized world. It was, of course, some years be- 
fore BakewelPs magnificent results began to attract public notice, even 
in England, and their influence was much slower in reaching this coun- 
try. It began to be felt 'here toward the close of the last century, or 
more properly, perhaps, directly after the close of the revolutionary war, 
for Mr. Goff and two other gentleman of Maryland imported some 
very large animals from England in 1783, which appear soon after to 
have gone into the hands of Matthew Patton, of Virginia, who, about 
the year 1794, removed to Kentucky and carried the cattle with him. 
A part of the same stock was taken to Ohio in the year 1800 by John 
Patton, a son of Matthew. These cattle were well known in Kentucky 
and Ohio, where they soon gained a wide reputation. There were a few 
other importations about that period^ all of them in small lots, the most 
important of which were some cattle introduced into Maryland by a Mr. 
Miller, between 1790 and 1795, and a few short-horns into Westchester 
County, New York, in 1792 and 1796. These were probably the only 
imjiortations made with any design of improving American cattle. Here 
and there a Jersey of that day, and possibly a very few individual ani- 
mals of other breeds, brought over by ship-masters, are known to have 
been introduced and kepthere, but they made no perceptible mark on our 
common cattle. Nor were there many or frequent importations until 
after the year 1820, though twelve head of short-horns arrived in Ken- 
tucky in 1817, and two more in 1818. It was in that year the celebrated 
bull Coelebs, the founder of Colonel Jaques's " cream-pot breed," Fortu- 
natus, owned by Gorham Parsons, of Brighton, and Young Denton, 
owned by S. "Williams, of Northborough, were imported into Massachu- 
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setts, while Henry Clay introduced the Herefords into Kentucky in the 
year 1817, and Colonel Saunders-s importation of short-horns arrived in 
that State the same year. 

Of all these early importations made by public- spirited individuals, 
the Patton stock probably made the most mark. They did much to 
teach people the possibility of improvement. They were the pioneers, 
and, together with subsequent importations, not only infused their blood 
into the stock of that great western country, but did something to 
excite a spirit of emulation among the farmers there, and thus may be 
said to have laid the foundation for the splendid results which Ken- 
tucky, Ohio, and adjoining States have since realized. 

After 1820, that is within the last half century, importations became 
more frequent. But though from time to time all the prominent breeds, 
the short-horns, the Herefords, the Devons, the Ayrshires, and the 
Jerseys, were introduced on trial, and, to some extent, crossed with our 
common cattle, the interest in stock was confined chiefly to individuals. 
The mass of farmers were slow to make changes, especially among the 
smaller farmers at the East. We may discover the first evidences of 
,?ome general interest at the West about the year 1834, when the Ohio 
company for importing English cattle gave a great impetus to the spirit 
of improvement, and from that date the progress in cattle-husbandry 
became rapid, and we see the magnificent results of it at the present 
day. Early maturity and a tendency to fatten well are of transcendent 
importance to the western farmer who breeds to supply the stalls in 
our eastern markets, and he was quick to see how he could improve 
the intrinsic qualities of his stock in these respects. 

In the eastern portions of the country the dairy early became the 
leading object of pursuit. Size and fattening properties were of less 
account, and hence we find that modern importations have consisted 
chiefly of the celebrated dairy breeds, of which the Ayrshires and the 
Jerseys have taken the lead, according to the special object proposed. 
These importations have been especially numerous within the last 
twenty years, till they have greatly modified the stock. In Massachu- 
setts, for example, in 1853 there were less than seventy-five pure-bred 
Jerseys in the whole State. ^^Tow they number several thousands, and 
single herds now contain more pure and high-bred animals of this breed 
than could have been found in the State twenty years ago. And the 
same remark applies to the Ayrshires. 

While the constant introduction of improved cattle from abroad has 
effected a very marked general improvement in the quality of our ani- 
mals, the universal interest in cattle-husbandry has led to greater 
knowledge of stock, to better systems of feeding and management, and 
so to more satisfactory results. JS'o longer ago than 1841, Mr. Colman, 
a weU-known agriculturist, remarked that the general treatment of cows 
at that time, in New England, would not be an laapt subject of present- 
ment by a grand jury. Now they are better sheltered, better fed, and 
more tenderly treated. 

And while this progress in the improvement of the intrinsic qualities 
of our stock has been going on, the number of neat-cai tie in the country 
has largely increased. The aggregate number by the census of 1840 
was 14,971,586 ; in 1850 it was 18,378,907 ; while by the census of 1870 
we find 23,820,608. Of these there were about nine million of cows. It 
will be ^een that the amount invested in this class of live stock alone 
cannot be less than $300,000,000, the total value of the live-fc. tock of the 
country being ofiacially reported as $1,525,276,457. 

It would be interesting to study the form in which the product, or. 
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in other words, the profit, of the vast amount of capital invested in neat- 
stock appears in different pafts of the country. Space will admit of 
only a brief allusion to this point, but it is evident that throughout the 
Northern and Middle States it will appear very largely in the form of 
dairy products, while in the West we shall find it more generally in the 
form of slaughtered animals. Among the dairy-products we find by the 
last census that we sold 235,500,599 gallons of milk in its natural form. 
It went chiefly to supply our large towns and cities ; the figures not rep- 
resenting the vast amount consumed at home, and thus contributing so 
much to the comforts and the necessities of life. At the same time we 
produced 514,092,683 pounds of butter and 53,492,153 pounds of cheese. 
These figureSj large as they are, do not represent anything like the pro- 
duction of the country. The value of butter made in New York alone 
in the year 1865 exceeded $60,000,000. It is probable that the cheese 
made in factories, now numbering something like fifteen hundred, was 
returned under some other head, and that the 53,000,000 is the amount 
supposed to have been made in private dairies, for we know that the 
quantity of cheese made in New York State in 1864 for sale, in addi- 
tion to that consumed on the farm, was nearly 72,200,000 pounds, while 
the product there, as in all the other Northern States, has been rapidly 
progressing since that date, owing to the constant expansion of the 
factory system and the stimulus of high prices. It is quite within 
bounds to say that the butter product of the country is fully 600,000,000 
pounds, and that the cheese exceeds 200,000,000 pounds a year. 

The dairy business of this country has developed with such rapidity 
and to such a degree of importance, with the aid of the highest intelli- 
gence and the application of the most consummate skill, as to be regarded 
as one of the highest triumphs of modern agriculture. Its annual prod- 
uct amounts to over $400,000,000, and the capital invested in it does not 
fall; short of $700,000,000. It gives employment to a vast number of 
hands, and contributes to the comfort and the health and the wealth of 
all classes of the community. * 

Another product of the cattle-husbandry of the country, and a most 
important one whether considered from a financial point of view merely, 
or as furnishing a vast amount of food for the sustenance of mankind, 
is represented in the value of animals slaughtered or sold for slaughter, 
and by the census of 1870 we find this item amounts to about $400,000,000, 
or, more accurately, $398,956,376, a, gain in ten years of very nearly 
$200,000,^000. This, of course, includes the pork-packing business, till 
recently confined, to a large extent^ to certaijQ western cities, but now 
carried on as a growing business at many convenient points along our 
great lines of railway in other parts of the country, 
f Improvement in swine began less than three-quarters of a century ago. 
j The first that excited any goneral interest was made by some animals 
; sent from Woburn Abbey, by the Duke of Bedford, to General Wash- 
; ington. The Englishman intrusted with the care of delivering them 
: seized an opportunity to sell them on their arrival in this country, 
but they were bred and became popular, and from all accounts they were 
splendid animals, small and fine in the bone, with a deep round barrel, 
short in the leg", feeding easily, and maturing early. They were long 
known as the Y/oburn breed, and in some sections as the Bedford hog, 
and were originated by a fortunate cross of the Chinese and the large 
English hog of that day. They would weigh from four to seven hun- 
dred pound f3 at a year old, with light offal and most excellent quality of 
flesh. They became very common in Maryland, Delaware, and Virginia, 
and they were sent to Colonel Timothy Pickering, of Massachusetts, and 
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became well known in that part of tlie country. They are now extinct. 
The Byfield breed, so popular for many years, originated in the same 
way. China thus did a good deal for our agriculture fifty years ago and 
more. 

Previous to the introduction and diffusion of the Woburn, the Byfield, 
the Mackay, and more recently the Suffolk, the Berkshire, the Esse^, 
and other popular English breeds, the classes of swine that prevailed in 
the Eastern and Middle, and especially the Southern and Western States, 
were coarse, large-boned, long-legged, and unprofitable creatures, better 
calculated for subsoilers than for the pork-barrel, though the grass-fed 
hog had done something to improve them as early as the time of the 
importation of merino sheep. But it soon became settled that neither 
the Eastern nor the Middle States could compete with the West in the 
production of pork upon a large scale on account of the difference in 
the cost of grain. The raising and packing of pork has, therefore, grown 
up very naturally in the Western States, and vast quantities are exported 
from there every year. -At the same time the facilities for carrying on 
this business have been so greatly multiplied that the whole packing- 
trade has been reduced to a system so perfect that it may almost be said 
that no f^article of the animal is now wasted, that all is economized, 
either for food or in the form of some commercial product, as bristles, 
lard, gTcase, stearine, soap, Prussian blue, &;c., the aggregate of which 
collateral industries is scarcely less important than the preparation of 
food itself. The business involves a vast amount of capital, gives labor 
to a vast number of men, and adds amazingly to the material prosperity 
of the country. 

Sheep-husbandry in this country has been subject to great vicissitudes. 
Sheep were imported by the early settlers, by the Yirginia colony, as 
early as 1609, and they increased by 1G4:8 to three thousand. The Dutch 
West India Company introduced them about the year 1625., but they 
proved to be too much of a temptation for dogs and wolves, for it is re- 
corded that in 1643 there were but sixteen in that whole colony. They 
were kept upon the islands in Boston Harbor as early as 1633, and two 
years after there were ninety-two in the vicinity of Portsmouth, jSiCW 
Hampshire. It became the universal practice in the days of homespun for 
the farmer to keep a number sufficient to clothe his family. 

The old ^'native'' sheep was a coarse, long-legged, and unprofitable 
' animal, and there was no improvement made in the breeding till 
towards the close of the last century, when, in 1793, the first merinoes, 
or fine-wooled sheep, were imported by William Foster, of Boston. 
They were wholly unappreciated, were given to a gentleman to keep, 
and he, knowing nothing of their value, " simi)ly ate them,'' and a 
few years after was buying the same class of sheep at $1,000 per head. 
The embargo of 1808 induced many to turn their attention to fine- wool 
sheep, and soon after very large numbers of merino sheep were im- 
ported and distributed throughout the United States, and our modern 
sheep-husbandry, now grown up to its proportional importance, may be 
said to date from these importations. 

The condition of the country gradually changed, and since the open- 
ing of lines of communication to the West, the Eastern States have 
found it hard to compete in the raising of fine wool with farmers who 
could furnish us with the raw material for our manufactories at a cost 
of a cent a pound or less for transportation- The growing of sheep for 
mutton and for wool has, therefore, been left to a great extent to the 
Western States and to Texas. We find, accordingly, that of the 
28,477.951 reported by the last census, Ohio had about 5,000,000, Cali- 
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forma 2,768,187, Michigan nearly 2,000,000, and Indiana, Illinois, Mis- 
souri, and Wisconsin over a million each. The quantity of wool raised 
exceeded a hundred millions of pounds, more than a fifth part of which 
was raised in Ohio. This was a gain of over forty-seven and a half 
million pounds over the product of 1850, and of very nearly 40,000,000 
over that of 1860. j j j ? 

It will thus be seen that the production of wool constitutes no incon- 
siderable part of our agricultural industry, and that, in this respect, we 
have made a highly commendable degree of progress. This production, 
though little enough when compared with what it ought to be in a 
country so extensive and populous as ours, is still sufficient to place us 
m the front rank as compared with other wool-producing countries. And 
while the quantity has increased, the quality has been greatly improved 
since the modern interest in breeding began. At the World^s Fair in 
London, in 1851, the fleece that commanded the highest prize for the 
fineness and beauty of staple, in a free competition with Spain, Saxony, 
Silesia, and other parts of Germany, was grown on the green pastures 
of Tennessee, while at the International Exhibition at Hamburg, in 
1863, the Vermont merinoes carried off* the prizes. 

Whether the horse has actually undergone any improvement or not 
may admit of some question, but it is certain that the horses of this 
country have been greatly improved within the present century. The 
chief means of carrying on our early inland commerce, incltiding a 
large amount of heavy teaming and transportation, was the horse. 
The public roads were bad, worse even than they are at the present 
day, and over these the freight of the country, whatever it was, had to 
be moved in wagons made to be capable of the hardest usage. The 
modern light carriage would have been comparatively useless in a new 
country and over such roads, while a speed now seen every day would 
have been quite unsafe. The mail contracts, even over a very large part of 
the country, when the post system was instituted, were based on a 
speed below four and five miles per hour. But there were no mails pre- 
vious to 1790 ; and in 1791, the first year of the mail-service, there were 
but eighty-mne post-offices in the whole country, and. less than two 
thousand miles of post-roads, and on these nine-tenths of the mail-serv- 
ice was done on horseback, the stage-service being very small. 

It will thus be seen that the social conditions of the last century wete 
not favorable to the improvement of the horse, certainly not to in- 
crease his speed, now considered indispensable. Fast Irotting was 
scarcely known at the time of the old Justin Morgan," foaled iu 1793, 
nor was speed estimated as of special money value till the invention of 
the modern light buggy and the improvement of roads, but this quality 
has now come to be essential to the comfort and convenience of all 
classes of people. In this respect there can be no question that a great 
increase has been attained by careful breeding, especially within the last 
thirty years, while much greater attention has been paid to style, action, 
temper, form, constitution, and endurance, so that the aggregate money 
value of our horses has been enhanced by the higher general average 
of intrinsic good qualities. 

These improvements are largely due, no doubt, to the frequent impor- 
tation and infusion of thoroughbred blood into our stock. In some sec- 
tions of the country, at the South and the Southwest, they may be said 
to be almost wholly due to this source. Bift in the New England States, 
and to no small extent in the Middle and Western States, they are due 
to the influence of two great classes of horses, both very celebrated 
roadsters, known as the Morgans and the Blackhawks, the former de- 
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riviDg their origin from the old "Justin Morgan," remarkable for com- 
pactness of form, strength, and docility, and unsurpassed for general 
utility ; the latter excellent as roadsters, of a high and nervous style of 
action, a wonderfully elastic step, and a symmetrical and muscular form. 
These two families of horses have added many millions of dollars to the 
value of the stock of this country. They infused a new spirit into the 
whole business of horse-breeding, and gave us such a reputation for 
great success in this direction as to lead Professor Low, of Scotland, in . 
his "History of Domestic Animals," to say of us: "They prefer the 
trot to the paces more admired in the old continent, and having directed 
attention to the conformation which consists with this character, the 
fastest trotting horses in the world are to be found in the United States." 

But the draught-horse has not been neglected. The Conestoga, a 
large and heavy breed of horses, used mostly for the purposes of slow 
work in the drays of our large towns and cities, is extensively raised in 
some parts of the Middle States, while the Percheron has more recently 
been introduced and bred in some parts of the West. 

The number of horses in this country, according to the last census, 
was 8,690,219, of which 7,142,849 were on farms, and the balance found 
in cities and large towns. This was a gain of more than a million in 
ten years, for, in 1860, the total number was reported as 7,434,688, ot 
which 6,249,174 were upon farms. The number on farms in 1850 was 
4,336,719, there having been no effort made to ascertain the number not 
kept on farms. 

It will thus be seen that the.capital invested in horses constitutes a 
large item in our national wealth ; and to this should be added more than 
a million of mules and asses, the number returned in the census of 1870 
being 1,125,415. The extent of our dependence upon this class of stock 
was never more completely realized than during the prevalence of the 
epizootic of last year, when the infinitely varied transactions of the 
country, social, manufacturing, and commercial, were so nearly brought 
to a stand-still for the want of the services of the horse. 

This brief sketch of the rise and growth of the great agricultural in- 
terests of the country, involving such vast amounts of capital, giving 
employment and bread to myriads of men, and producing annually the 
incredible income of more than $2,447,538,658, would be incomplete 
without an allusion to the increase of intelligence, and the part which 
science has taken in bringing about such magnificent results. 

I have already referred to the early attempts at associated effort and 
the growth of agricultural societies. Few and feeble enough at first, 
and slow in the growth of their influence among the people, they have 
now become a powerful aid in the progress of all departments of agri- 
cultural knowledge, and have grown up to a harmonious system of na- 
tional. State, county, and township organizations, all active, not only in 
gathering and diffusing information, but furnishing a constant stimulus 
to new effort and to higher triumphs of practical skill. 

To the earnest spirit of inquiry which these societies awakened in the 
community is due, in a great measure, the growth and respectability of 
the agricultural literature of the country. With the exception of four 
brief " Essays on Field-Husbandry," by the Eev. Jared Eliot, of Con- 
necticut, the first of which is dated in 1747, 1 know of no agricultural 
book printed in the colonies previous to the Revolution ; and all that fol- 
lowed that event for many years consisted chiefly of the more or less 
valuable papers submitted to the Massachusetts, the Philadelphia, and 
the !N"ew York societies, till the American Farmer was started in Balti- 
more in 1819. This is believed to have been the first regular strictly 
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•agricultural journal published in the United States. Others soon fol- 
lowed, however, till we have now about a hundred i^eriodicals devoted 
to the various branches of farm economy, some of which are of a very 
high order of merit. The aggregate regular circulation of these journals 
cannot be less than three hundred- thousand copies, and they indicate a 
wide-spread desire for information which must necessarily have an im- 
portant influence on the future development of this great interest. 

The permanent agricultural literature of the country, now so exten- 
sive and so creditable, has grown up, for the most part, within the last 
twenty years. A few books ef a high character appeared, from time 
to time, forty or fifty years ago, among them Goxe on Fruit-Trees ; 
Thachet's American Orchardist 5 Arator, by Colonel Taylor, of Virginia ; 
Fessenden's Complete Farmer, Buers Farmer's Companion, &C.5 but a 
large proportion of the farmer's reading, previous to 1850, consisted of 
English works, many of which were reprinted in this country. Since 
that date American treatises, in the highest degree instructive and use- 
ful, have appeared, and we have works upon landscape-gardening, 
fruits, animals, dairy-farming, drainage, and, in fact, upon subjects cov- 
ering the whole range of farm economy, many of them of unexception- 
able literary merit in point of style, finish, and perfection, and the re- 
sults of accurate scientific research. 

To bring the facilities for improvement within the easy reach of the 
largest number of people, the system of township and district libraries 
was first initiated by the State of I^ew York, in 1837, with, an appro- 
priation, of $200,000 a year for three years, and subsequent grants of 
$50,000, This example was followed by Massachusetts in 1839, and more 
recently Michigan gave each township the sum of $50 annually for this 
purpose. Indiana adopted the same policy in 1854, Ohio in 1857, the for- 
mer appropriating $300,000 a year for two years, the latter $80,000 an- 
nually. Illinois and other AVestern States adopted a similar course, 
and it was properly regarded as admirably adapted to promote agricul- 
tural improvement, as well as the general welfare of the community. 
At the same time most of the States early adopted the plan of publish- 
ing and distributing large numbers of documents upon agriculture, 
gratuitously, among the people. These documents are, many of them, 
of high merit, containing the most recent scientific investigations, re- 
ports, of experiments, and the observations of the most experienced 
practical men. Probably about two hundred thousand volumes are 
thus freely distributed through the farming community every year, 
with the addition of about as many more issued by the Department of 
Agriculture at Washington. These and various similar instrumentali- 
ties, all now in constant activity, are exerting a vast influence in devel- 
opuig our material resources. 

The contributions of science to the progress of practical agriculture 
are by no means small or unimportant. Agricultural chemistry, itself 
in a state of transition and rapid growth, was never so helpful or so 
available to the farmer as- at the i)resent day. Though Sir Humphry 
Davy may be said to have opened the door to progress and improve- 
ment in this direction, in the early part of the present century, the ac- 
cumulation of scientific facts was so slow that it was not till 1840 that 
Liebig announced propositions that opened a new world of thought and 
study, and awakened the attention of intelligent farmers to the impor- 
tance of applying the results of chemical investigations, and, in some 
respects, essentially modified the practice of all civilized countries. 

They were simple words to lead to such results. ^'To manure an acre 
of land with forty pounds of bone-dust,'^ said he, " is sufficient to supply 
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three crops of wheat, clover, potatoes, turnips, &c., with phosphates 5 
but the form in which they are restored to the soil does not appear to be 
a matter of indifference; for the more finely the bones are reduced to 
powder, and the more intimately they are mixed with the soil, the more 
easily they are assimilated. The most easy and practical mode of effect- 
ing their division is to pour over the bones, in the state of fine powder, 
half of their weight of sulphuric acid, diluted with three or four parts 
of water." Simple words, and yet they opened the way to the whole 
system of concentrated fertilizers which has extended so far in modern 
times and grown to such gigantic proportions as to affect the commerce 
of the whole civilized world. 

Guano, to be sure, had first been brought to public notice by Baron 
Humboldt and by Sir H. Davy, but it was not till the researches set on 
foot by the revelations of Liebig that it was at all used in England. 
Twenty casks were landed there in 1840, and so great was the confidence 
in its use, as a means of renovating the soil and increasing the products 
of the country, that the importation increased to 2,000 tons in 1841, and 
to over 200,000 in 1845, the English trade alone employing, in that year, 
679 vessels. In less than sixteen years from 1840 the quantity taken 
from the Ghincha Islands alone reached the enormous figure of 2,000,000 
tons, and the amount of sales in that time was over $100,000,000. 

This precious fertilizer soon came to be extensively used in this coun- 
try. In 1848, we imported over 1,000 tons ; in 1849, over 21,000 tons ; 
in the ten years previous to 1860 the quantity is reported at 842,787 tons. 
It is stated that in the ten years previous to 1870 the quantity imported 
was 387,585 tons, valued at about $6,000,000. But these figures give | 
but a feeble idea of the extent to which special and concentrated fertil- 
izers now enter into our agriculture, for many large superphosphate 
manufactories now exist in all parts of the country, while a great variety 
of other special fertilizers are made and offered for sale, some of them 
no doubt of great value, and others comparatively worthless. 

In order to realize how immensely important these fertilizers have 
become in our modern agriculture, it is necesfeary to consider that the 
South is greatly dependent upon them, more dependent than the North, 
on account of the want of facilities for making and economizing farm- 
yard manures w hich the system of stall-feeding implies ; but it is also 
fast getting to be recognized that they must come in as a necessary 
adjunct to farm-yard manures in high farming everywhere. And hence 
if the exact statistics could be known, and the extent to which they are 
used in all parts of the country, the figures would be truly astonishing. 

1?he official inspector of fertilizers in Georgia, for example, estimates 
that the planters of that State alone pay over $10,000,000 a year for fer- 
tilizers, while it is stated, by those in a position to know, that in four 
months, from December, 1869, to April, 1870, more than 300,000 tons of 
fertilizers passed through the city of Charleston, South Garolina, that 
over 100,000 tons passed over the Georgia Central Eailway and other 
points in that state; that over 6,000 tons, valued at $7,000,000, are man- 
ufactured at and sent from Chicago, on an average, every year. It is 
estimated that fully a half million dollars' worth are used in the State 
of New Hampshire every year. There are many single towns in Massa- 
chusetts that use from $25,000 to $35,000 worth, on an average, every 
year. There are several large fish-guano establishments in Maine, Massa- 
chusetts, Ehode Island, Connecticut, Kew York, New Jersey, and Vir- 
ginia, one of which is known to make over 7,000 tons a year. These, it 
is true, are but isolated facts, btit they serve to mark the changes which 
science has already introduced into our practice. A thousand other 
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facts might be mentioned to show what science has done to throw light 
upon the labors of the farm, and what progress has already been made 
in studying the composition of soils, of manures, of feeding substances, 
and of plants, while investigation and experiment are still ieing pushed 
with such vigor as to promise far more profitable and tangible results in 
the future. 

To this end the National Government has come to the aid of the 
States in the establishment of agricultural colleges where special atten- 
tion may be given to the various sciences which bear directly or indi- 
rectly upon practical agriculture. All the States have now accepted the 
grant made by Congress in* July, 1862, and, in more than half of them, 
such colleges have been established and are actually in operation, in some 
form or other. They will undoubtedly do a good work for the rising 
generation; but whatever results may flow from them, they seem to indi- 
cate that the present is but the dawn of a new era— an era of improve- • 
ments of which we cannot yet form an adequate conception. They show 
that a greater application of mind to the labors of the hand is to dis- 
tinguish the future over all past generations, for the large numbers of 
young men who will go forth every year from these institutions, many 
of them thoroughly instructed in chemistry and kindred sciences, will 
give us, at least, the conditions for new discoveries which will open the 
way to higher triumphs, and so lead on to the gplden age of American 
agriculture. " * 



SILK CULTIVATION. 

By Lewis Bollman, Esq. 

The efforts made in the past to establish silk culture in the United 
States have not been succesrful. The well-rememberedilfories multicauUs 
excitement was the result of dishonest speculation, and having no sus- 
taining influences of a legitimate character it failed to establish a single 
instance of successful silk production. But the condition of our country 
in its relation to this pursuit is widely different now, and it clearly in- 
dicates that the time has come when silk culture can be profitably fol- 
lowed and, therefore, successfully established. 

CAUSES THAT MAKE THIS CONDITION FAVORABLE. 

The present condition of the foreign trade of thp United States is not 
satisfactory. During the last five fiscal years the balance of trade 
against it was $510,886,873, and in the last fiscal year $182,547,668. 
This balance has caused during the same years an exportation of specie 
of $309,628,666, leaving $201,255,207 to be paid by the exportation of our 
national bonds. Two-thirds of the carrying trade employed by our for- 
eign commerce is in foreign vessels, and the profits of this have been 
paid by us in these bonds. What the amount of it is, we have no data 
by which to determine, but it may be put down as not less than 
$50,000,000 annually. Add to these the large sums taken out of our 
country by Americans traveling abroad, and we can realize the causes 
that are so rapidly making our home national debt a foreign debt, and 
why we do not accumulate specie as a basis upon which our National 
Government and banks might safely returu to specie payments. 
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It is difficult to see in what way these balances may be lessened. 
That the National Government will need large revenues to meet the in- 
terest on our public debt, and that duties, for many years to come, on 
foreign importations, will remain high, is very certain. That some of 
them, especially our luxuries, will be increased is more than probable. 
But to secure the industrial independence of our country, by prodncing 
commodities we now purchase from abroad, and for which our climates 
jyad soils are favorable, and by enlarging our manufacturing industries, 
so that much now imported may be produced at home, is the only way 
by which we may hope to have out foreign commerce permanently placed 
on a favorable basis, and some part, at least, of the products of our gold 
and silver mines retained at home. 

Among the imports which have created this large balance of trade 
again st us, is that of silk manufactures. In the last fiscal year it amounted 
to $36,448,618. Duties, freights, profits, and other charges will make 
the purchasing cost of this importation to our citizens not less than 
$66,000,000. This large importation, connected with the facts above 
stated, has acted most favorably upon the silk manufactures of the 
United States. According to the statement of a committee of silk manu- 
facturers and operatives, to the Finance Committee of the United States 
Senate, the capital invested in them has increased from three to twenty- 
five millions of dollars, and the amount of raw silk imported in 1871 
was 1,330,000 pounds. Such a development of the silk manufacturing 
industry secures a ready and permanent home-market to every pound of 
raw silk that may be grown in this country. 

That the extent and progress of this manufacturing industry may be 
better seen, we take the following partial notice of it from the fourth 
annual report of Charles V. Riley, State Entomologist of Missouri : 

Half a dozen years ago, within a radius of fifty miles of New York, tliere were not 
fifty looms running on broad silks and serges, where now there are nearer five hundred. 
Ill and around Boston there are nearly as many ; and Philadelphia boasts of about 
thirty. Last fall I visited Paterson, New Jersey, and spent some time in the surround- 
ing country for the purpose of inquiring into this new industry. 

At that place he found the largest establishments in the country man- 
ufacturing ribbons, dress-goods, trimmings, braids, &c. 

In Connecticut $5,000,000 of capital are invested. , But significant ol 
the extent and excellence of their products is the large advertisement 
of the heaviest importer of the United States, Mr. A. T. Stewart, of New 
York. He advertises them as "American silks, manufactured by Che- 
ney Brothers, Hartford and South Manchester, Connecticut, and sold 
wholesale by A. T. Stewart & Co., New York, Boston, and Philadelphia, 
and retailed at all first-class dry-good stores.'' Heretofore American 
silks have been sold as imported goods, but now their superiority is so 
clearly established that such concealment is not necessary. 

The total value of American silks manufactured in 187i was $30,000,- 
000, and of the imported raw silk about $8,000,000. In 1872 the cus- 
tom-house valuation of the raw silk imported was $5,625,620 ; other 
charges would make it equal to that of 1871. 

Such a development of the silk manufacturing industry secures a 
ready and permanent home-market to every pound of raw silk grown 
here. Herein, then, is one of the favorable conditions to which we have 
referred, for heretofore our silk, like the wool of the Cashmere goat now, 
having no home-demand could not be sold, and hence not profitably 
grown. But there is another matter, in this connection, that requires a 
careful examination, namely, 
20 A 
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THE PAST AND PRESENT PRICES OF RAW SILK. 

Two fatal epizootic diseases have arrested silk production in foreign 
countries, especially in France and Italy. The government of England 
sought to revive the production of raw silk in its India possessions, and 
for this x>iirpose required an examination of its past history in that 
country. We have a compilation of it by the under-secretary of India, 
Department of Agriculture, Eevenue, and Commerce, and among other 
topics of interest he refers, incidentally, to the prices that formerly pre* 
vailed there. Eaising the mulberry and gathering its leaves were often 
a separate pursuit in that country, and a prominent silk^grower, Dr. Eox- 
berry, refers to the prices paid for leaves. They were worth 8 rupees 
(46 cents make a rupee) for one-third of an English acre, paying a rent 
of 2 rupees, and leaving a profit of 6 rupees, or $2.76. 

The wages paid the feeders of the worms and the reelers of the silk 
were, respectively, $2.30 and $2.76 per month. For leaves in the 
Madras district, the price fixed by the government was 46 cents for 
300 handfuls, each handful to contain 20 leaves. For cocoons, 5 cents 
were given for 300. One thousand cocoons were required to the pound, 
and of this pound two ounces were good silk, eight ounces dried worms, 
and six ounces refuse-silk and gum. According to this rate, it would 
require 8,000 cocoons to make a pound of reeled silk, and at the rates 
paid for cocoons $1.33 would be paid for these 8,000 cocoons. 

Eeeled silk in 1858 ranged from $1.84 per pound to $3.68. In 185X 
the price for cocoons in France was 30 cents, a much better price than 
in India, but still unremunerative to our American labor. Against such 
prices it was vain to hope that silk culture could be established here. 

Two causes have advanced the prices of raw silk : the general rise in 
prices of labor in all parts of Europe, and the fatal diseases among the 
silk-worms in Italy and France, to which we have already referred. In 
India, reeled silk had advanced to $3.68 and $5.75 per pound. The com- 
mittee of American silk manufacturers and operatives, in their state- 
ment to the Finance Committee of the United States Senate, say that 
since 1861 the prices of all raw silks in the countries of its production 
have been more than doubled. The average price of the raw silks im- 
ported into this country in 1871 was. about $6 per pound. But Mr. 
Eiley, in the report from which we have quoted, speaking of the " Palq 
Manufacturing Company,'' at Paterson, New Jersey, says : 

Mr. Dale uses the best European macliinery, and has a seri-metcr and dynamom- 
eter, for testing the strength and ^asticity of the thread, and scales for weighing 
i t, all from Berthand & Cie, of Lyons, France. He employs three hundred and fifty 
hands, earning on an average from $.5 to $6 a week. He uses nearly a hale (100 pounds) 
of raw silk each day, /or which he pays from $9 to ^12 per pound. 

These prices, however, must be for the best reeled silks. When we 
notice, as we shall presently, the amount of food an acre of mulberries 
will produce, and the number of worms it will feed, it will be seen that 
these prices will give ample remuneration to the American laborer. 

Having shown that the prosperous state of our silk manufactures must 
be continued by the protection they will find in the high duties that our 
national indebtedness will require, and that the present prices for raw 
silk give assurance that its production can now be successfully estab- 
lished, the next object of this article will be to show in what way this 
production can best be promoted. 
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THE EXPERIENCE OF OTHER NATIONS AGAINST LARGE INVESTIMENTS. 

The history of silk culture is as instructive as it is interesting. Large 
investments have been made by individual enterprise, and to these, gov- 
ernments have added liberal encouragement. The different kinds of 
silk-worms, and of the mulberry, have been brought together from every 
country. But however promising the beginnings have appeared, the 
ends have all resulted in failure, no matter whether the experiments 
were tried in moist or dry climates and soils ; whether the mulberry was 
cultivated as standards or bushes ; whether the worms were domestic 
or foreign varieties, or however complete the arrangements of the feed- 
ing-room. Our first duty, then, is to investigate the causes of these 
failures, and when we have done so the recommendations we will make 
can be better understood. . Many leaders in new enterprises exhibit 
great zeal, but in their enthusiasm overlook the means of success. 
They are highly imaginative, seeing clearly enough the desired end, 
but not the obstacles that are interposed between the beginnings and 
this expected ending. The history of silk production abounds in such 
characters, and our own time is not free from them. The compilation 
of the under-secretary of India is instructive by indicating what these 
obstacles are, and we will now, as briefly as possible, point tBem out. 

The production of raw silk includes two occupations, that may be 
separated or united, and these are the planting and cultivation of the 
mulberry, and the hatching and feeding of the silk- worms. 

1. The mulberry, — The mulberry in India, whether of tlie native or 
Chinese varieties, generally grew well in a moist or a dry soil. Irriga- 
tion was necessary in some localities during the dry season, and this 
led to two modes of cultivating the plant, as standards or bushes. In 
the former a greater space was given to the plants, but they were 
crowded in rows in the latter, that no water might be lost in irrigation. 
Leading cultivators differed much as to the respective advantages or 
disadvantages of these modes. The standards were grown into small 
trees, but kept back so as to make the gathering of the leaves an easy 
task. In the bush form the plants were cut back often, and every third 
year cut down to the ground. 

Under both modes the plants grew well until the leaves were plucked 
, or pruned for the worms, then they so far degenerated as to yield an 
insufficient supply of food, especially in the dry season or in dry soils, 
and the leaves were so immaturely developed as to be an unhealthy 
food for the worms, producing fatal diseases and inferior silk. No care 
in the cultivation of the mulberry could obviate these consequences. 
One of the cultivators says that without much care, constant atten- 
tion, and labor," the plants cannot be kept in proper condition. The 
cultivation recommended was%;o dig up the earth after the gathering of 
the leaves had been commenced; the soil to be manured in October, 
and in February fresh earth to be put around the plants. When grasses 
grew, the ground was to be dug uj) as often as was necessary to des- 
troy them. This cultivation was much like that of the grape-vine 
here. But while it could lessen it could not obviate sufiiciently the 
evils we have mentioned to render the raising of the silk- worm a profit- 
able pursuit on an extensive scale. The general practice among the 
large growers was to use the leaves six times during the feeding season, 
four by cutting branches, and two by stripping the leaves. 

2. The silk-worm, — In the numerous trials made in India with the differ- 
ent varieties of the silk- worm, both by keeping them distinct and by 
crossing^ the results have been unsatisfactory^ The causes of this want 
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of success have been stated ver^^ differently by difibrent writers, and 
with much contradiction. Some attribute it to degeneracy in the mul- 
berry; others to the worms being stinted in their food by the native 
feeder, especially during the season of drought, when leaves were scarce; 
some to the weakened constitution of the worm, caused by a too rax)id 
reproduction ; others to want of ventilation and cleanliness in the feed- 
ing-room. The truth will, perhaps, be found more in all of these causes 
than in any one of them. The most successful of all growers was a 
native, Jaffir by name. He raised worms but once a year, stating that 
the leaves lose their best qualities if fed in the heat of summer; that 
young leaves were necessary for young worms. He fed no more worms 
than would produce about sixty pounds of silk. Under European feed- 
ers of long experience and much intelligence, with feeding-rooms so 
constructed as to avoid every objection, the failures have been more 
marked than among the native feeders, who raised but a limited number 
of worms as a household occupation, the feeding^room usually being in 
the upper part of their huts. 

One of the most prominent silk culturists was a Captain Hutton. He 
regarded the dark stripes on the worms, when young, as indicating the 
original stpck, and their light color, when grown, as a mark of constitu- 
tional weakness occasioned by too much forcing. For several years he 
selected for breeders those that longest retained these stripes, and said 
that this selection produced a more vigorous worm. But the final result 
may be seen in the following statement made by him: 

I feel fully persuaded now, after several years of observation, that the constitution 
of the Tform has been so thoroughly nndermined that, although we may be able to 
restore it to its natural appearance, it will never be able thoroughly to shake off the 
various diseases to which it has so long been subject. The only way open to the seri- 
culturist, therefore, is to reseek, in the original habitat, in China, for the wild worms 
in their natural state of freedom on the trees ; and, should any of them be procurable,' 
then may the stock in Europe be gradually renewed, and the present impending ruin 
be averted. 

The epizootic diseases, which have been so fatal in France and Italy, 
had not then reached India, for these views of Captain Hutton were 
written in 1864. These diseases are attributed to the constitutional 
weakness of the worm, occasioned by an injudicious and forced "hot- 
house culture." The largest cocoons, regardless of their firmness and 
other qualities indicating vigorous constitutions of the chrysalis, have 
been selected as breeders, until the vital powers of the worm have been 
so weakened that they cannot resist the approaches of disease. 

It will be seen that the silk-worm has become, in foreign countries, as 
constitutionally enfeebled as is the Irish potato. The rot is not more 
fatal than the muscardine and pehrme, the epizootics of France and Italy. 
But this enfeebled vital force is seen in the potato to yield to the least 
unfavorable condition of weather and ^il, so that the quality of the 
potato is greatly impaired even when outwardly it is apparently 
healthj^ So with the silk-worm. It may feed well, but the inferiority 
of its silk betrays this constitutional weakness. Captain Hutton's 
remedy is the same suggested to re-establish the vigor of the potato. 
But the seedlings from the Chilian importations rapidly yield to the 
influences that have made our older varieties so precarious. The 
causes, then, of failures in foreign countries are two. First^ im- 
pairing the vigor of the mulberry plants and the nutritious qualities of 
their leaves, by too close and too frequent stripping and cutting during 
the feeding season; and second, weakening the vital forces of the silk- 
worms by iujudicioT^s forcing. 
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TIIE PEESEiJ^T CONDITION OF SILK PKODUCTION IN CALJFORNIA. 

Kor is the present condition of silk culture iu California satisfactory, 
but for very different causes, which, though discouraging now, do not 
threaten ultimate failure. A Frenchman by the name of Prevost, 
who had a practical knowledge of silk culture, settled in thb valley 
of Santa Clara in 1854. Having little capital himself he induced 
a banker of San Francisco, Mr. Heut^h, to aid him. It was not 
until 1860 that they succeeded in importing good eggs, and in 1865 
they had increased them to about 100,000. In 1868 others had 
entered into the business, the number of worms had been multiplied 
to 12,500,000, and the number of mulberry trees to 4,000,000. The 
fatal epizootic diseases in France and Italy had destroyed the greater 
part of the silk- worms of those countries, causing a large exportation of 
eggs from California at very profitable prices. It was this condition of 
the trade that caused this, what might well be called too rapid, pro- 
gress in a new pursuit. As an instance of what the profit was, we take 
the statement of Mr. Garey, of Los Angeles, who, in one year, from one 
acre, realized over all expenses $2,700 for eggs and cuttings. One thou- 
sand dollars per acre was regarded as a certain profit. But in Japan, 
California found a successful competitor in supplying this foreign de- 
mand for eggs. The French and German war arrested the silk manu- 
factures of France. The demand for eggs ceased. This temporary 
prosperity, and this temporary adversity, for such' we regard the latter, 
created expectations not Avarranted, and a discouragement not well 
founded. As an instance of the first, we quote from the anuual report 
of this Department for 1868: 

The breediug of the silk- worm in California lias heen commenced so extensively, 
and so profitably, and there is so much probability of its rapid extension, that it ia 
already regarded as one of the most promising industries and important resources of 
the State. 

It is probable, from arrangements and preparations that are now being made, and 
from opinions expressed by silk-growers, that the number of cocoons will double an- 
nually for several years to come. This would give 6,000,000 in 1869 ; 12,000,000 in 1871, 
and 24,000,000 in 1872. . 

When the demand for eggs ceased, silk culture was regarded as a fail- 
ure, and one of the California agricultural papers spoke of it as the 
poorest in its results of all the industries of the State. And yet 
the only permanent business by which the profits of silk culture 
should have been judged, the production and reeling of cocoons, 
had never been tried. The demand for eggs and mulberry-cuttings was 
accidental, and could not justify the rapid expansion to which egg pro- 
duction was hurried, and the extravagant expectations based upon it. 
The evils that have beset silk culture in foreign countries have not been 
felt in California, and an intelligent pursuit of it may always avoid them. 

But the pendulum, as is natural, having swung from one extreme to 
the other, is now returning, to settle, as we hope and believe, in that me- 
dium which will more slowly, but surely, develop a great interest, for 
which much of the climate of California 's so admirably adapted. The 
latest information from that State justifies this hope. The San Fran- 
cisco Alta, of December 23, after a favorable potice of the condition of 
many of the largest mulberry plantations, says : 

The past failures in the breeding of silk-worms in California are chargeable mainly 
to inexperience. Many of those engaged in the business knew nothing of it practi- 
cally ; others, who had experience in Europe, ventured in beyond their means. Those 
who proceeded prudently have no reason to regret their investment, and they have no 
fear lor the future. 
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There is, then, no difficulty in California that presents any real obsta- 
cle to successful silk cultivation. And as we have also seen that the 
j)ast low foreign prices of labor and silk do not now exist to prevent, as 
they formerly did, its cultivation in other parts of our country, and that 
we now have a home demand, at fair prices, for all the silk we can pro- 
duce, the only question is : 

HOW BEST CAN SILK CfULTURE BE ESTABLISHED HERE ? 

To this question a general answer may first be given : by avoiding th'^ 
errors into which foreign silk-growers have fallen. These, as we have 
seen, consist in too often and too closely strii)ping the leaves and prun- 
ing the branches of the mulberry ; in so breeding the worms that their 
constitutions have become enfeel3led; in bringing together so many 
worms that their numbers alone cause fatal diseases. We must follow 
rather the success of Jaffir than the failure of more imposing and costly 
establishments, of what may be termed professional silk culturists. 
We must, in other words, make it a part of the household occupations^ 
in which little capital will be invested, and the labor of women and 
children be given to it, who, otherwise, cannot now find so healthy and 
profitable employment. The superior climatic conditions of California 
may justify, to some extent, ^ different course. Whether they can, is the 
experiment now making there. 

The recommendation to produce silk as a household employment rather 
than as a special occupation, and in small quantities rather than in large 
ones, is a departure from the course heretofore advised, and demands, 
l)erhaps, some further reasons for it than have already been given. 
The value of the annual product of raw silk is eetimated at from 
$120,000,000 to $130,000,000, and the countries which chiefly produce it 
are China, Japan, India, France, and Italy. " Nine-tenths,'^ says Mr. 
Eiley, ^' of all the silk produced in Europe is raised in small quantities, 
that is, in separate house holds." The compilation of the under-secretary 
of India shows that this is the present state of seri-culture in all its 
provinces. And hence we find that the " Silk Supply Association'' of 
Great Britain is endeavoring to extend its production in India, and for 
this purpose seeks — 

1. " To stimulate the production of silk by cottage cultivation and 
otherwise, in every county where the mulberry-tree is capable of giving 
food to the silk-worm." 

2. " To promote the exportation of cocoons from countries not well 
able to reel them, that is, from the households which prefer to produce 
cocoons only and not reeled silk." 

From the reports on silk culture that have lately been issued by Mr. 
F. O. Adams, secretary to the British legation in Japan, we find that 
silk culture is carried on there in the most simple and careless manner, 
with the most iDrimitive machinery, and that the people are actually 
ignorant of some of the simplest truths, the knowledge of which would 
enable them to more than double their products; that it is even worse 
in China, and that in Southern Europe most of the silk is reared by a 
peasantry which knows absolutely nothing beyond pluckiug the leaves 
and feeding them to the worms. Here, then, we see that after many 
and long-continued exioeriments in silk culture on a large scale, this 
industry has become a household pursuit in all silk-growing countries. 
The reasons of this we have already given, so that the recommendation 
we have made is but in conformity with their experience and practice. 

Having indicated the mode by which silk culture may most profitably 
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be pursued, we proceed to lay down such directions as will aid the in- 
experienced safely to commence it. Let them not suppose from the 
failures we have so much dwelt upon, that silk culture is a difficult pur- 
suit. On the contrary, it is a very simple one, as may be seen from 
what has just been said of it as it is in the houses of the foreign peas- 
antry. The laws of healthy growth of the mulberry and of the 
silk-worm must not be violated, that is all — and this is not likely to be 
done in the household cultivation of silk. . Every farmer knows that it 
is comparatively easy to raise a few hogs, or sheep, or poultry, but a 
large number breeds diseases not found among the smaller. Men in 
the household are healthy ; collected together as an army, many dis- 
eases prevail among them, however excellent may be the sanitary regu- 
lations. 'This law of health is universal, and its action is stronger on 
the silk-worm than any other domesticated animal, because by improper 
breediug its constitutional vigor is so much impaired. 

DIRECTIONS FOR THE USTEXPERIENCED SILK-aROWER—ATMOSPHERIC 

CONDITIONS. 

1. Temperature. — ^The warmth during feeding should range from 68^ to 
750, and during the spinning of the cocoon about 80°. As all our 
climates show a much greater daily range of the thermometer, it is 
necessary to feed the worms in a room in which the heat can be regu- 
lated. 

A climate, therefore, of sudden changes and of great extremes during 
the feeding and spinning seasons is not favorable for silk production. 
As the worms usually hatch in the latter part of April, where irregular 
weather prevails after that time, greater caution must be observed. In 
many parts cold changes are frequent until about the middle of May or 
the 1st of June, and then the heat quickly increases until it is above 
SOO—from 85^ to 95o. 

2. Moisture, — Wet weather is unfavorable, and hence a cold, damp 
atmosphere must find a corrective in moderate fires, which at the same 
time keep up a moderate circulation of the air in the rooms. How this 
is be^ done will be noticed when we speak of the proper construction 
of the feeding-room. 

3. Calmness and electricity. — The central parts of the Mississippi Val- 
ley are the pathways of storms, which, though most violent in the winter 
season, yet in summer produce sudden changes of temperature and 
violent commotion in the atmosphere, and are often accompanied with 
heavy electrical discharges. Such storms often destroy a large portion 
of the worms, and where they frequently occur, silk cultivation should 
be cautiously tested. The climate of California is, of all others, most 
free from the extremes we have specified, but the southern portions of 
Kansas, Missouri, and many parts of the Southern States, are very 
favorable. Other locations have advantages sufficient, with proper care, 
to warrant success. 

THE MULBERRY PLAUTS. 

1. Kinds. — The multicaulis and the white and black fruited are re- 
garded as the best for feeding. In India the first is highly prized, as 
better adapted to a greater variety of soils, and as not inclined to grow 
into trees. It puts up many flexible shoots, with a rapid growth both 
of stalk and leaf, making the gathering of the lattei* easy to women and 
ohildren. 
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2. Propagaiion, — The mulberry grows from cuttings, and is easily prop- 
agated by them. They may be set out in a nursery, and transplanted. 
If intended for tree-growth the distance apart depends on situation and . 
closeness of pruning. Ten feet is one of tlie distances in India. But 
in the article of the San Francisco Alta, to which we have alluded, it 
is said of Mr. Brannan's plantation at Calistoga, which covers 100 
acres, and is one of the best in the State, that " the trees are set twenty- 
four feet apart each way — an excellent distance." If the plants are to 
be grown in the bush form they are planted in rows ; and these must be 
wide enough to allow good cultivation, and the leaves to be well sunned. 

3. Soil and exposure. — The soil should be deep, rather dry, and not too 
rich. To make a healthy food and good silk, the leaves must not be 
too succulent, for in such the sap has not been properly elaborated, 
either from the soil being too wet, or the plants too much shaded. 

Some plantations," says the Alta, "near the Sacramento are in a 
marshy soil, and the trees are too close together." These were not 
doing well. The exposure must depend a good deal on the peculiarities 
of each locality. If it is dry and warm, the exposure should not be so 
much to the south, but southeast, southwest, or east, or west. 

4. Cultivation. — The ground should be kept mellow and free from grass 
or weeds. Where heavy spring-rains settle the soil too closely the plow 
should be used first, afterward a light cultivator. These are more effi- 
cient and speedy than the German hoe. All summer-plowing, by re- 
solving the vegetable matter into gases, is " hard " on the soil. This 
and the large demand upon the plants for leaves require that the 
ground should be occasionally enriched. 

5. Gatliering the leaves. — When the plants are two years old the gath- 
ering of the leaves may be commenced. In India this was done much 
sooner, and as often as six times in the feeding season. But this prac- 
tice was a leading cause of failures there, for the plants were dwarfed 
and the leaves were immature, causing diseased worms. Four different 

< hatchings have been fed in California, but not upon leaves taken from 
the same plants. Two crops is the limit beyond which the feeder should 
not go. And this limit would be remunerating. An acre of plants 
will yield from five to six thousand pounds of leaves, and this amount 
would feed 50,000 worms, yielding from fifty to sixty-five pounds of silk, 
worth, in cocoons, say $3 a pound. This would give from $150 to $195 
to the acre. Much larger estimates have been made, but we prefer 
stating the lower rather than the higher. If two hatchings are reared, 
this product would be doubled. The leaves should not be fed when 
wet, either from rains or dews, nor when wilted. Hence, for the morn- 
ing feeding the leaves should be gathered the previous evening, and the 
night feeding from leaves gathered during the day. If gathered when 
wet there is danger of fermentation also, which is very dangerous to 
the health of the worms. 

THE SILK-WORMS. 

1. Kinds. — There are three kinds of silk- worms, annual, bivoltins, and 
trivoltins. The first produces but one brood in the year ; the second, 
two ,• the third, three. The annuals are preferred, and of these there 
are three varieties in California — two Japanese, white and green, so 
named from the colors of their cocoons, and the Chinese white. 

2. JEggs. — The eggs are kept in tin cases in a dry, cool place, not ex- 
ceeding 40° temperature, and although they will bear a greater degree 
of cold, this is the best for keeping. They may be kejjt a twelve- 
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month in this way, and thus the hatching sea^son be prolonged, or a se- 
lection made of the best months for feeding. 

The number of eggs laid by one moth is stated to be about 300, and 
an ounce will hatch about 40,000 worms. From an ounce to an ounce 
and a half would be required for an acre of mulberries, but care should 
always be observed to prevent overstocking. It may well be called 
the universal vice of all farmers, and it was a prominent one among the 
silk-culturists of India. 

3. HatcMng. — ^The eggs should be kept at the temperature of 40^ 
until the mulberries are putting forth their leaves. They may then be 
brought into the feeding-room, at a temperature of about 75^, which 
should be gradually increased about 8^ until the eggs are hatched. 
The air of the room should be occasionally moistened by sprinkling the 
floor, in order that the worm may better free itself from the shell of the 
egg. 

4. Feeding^The duration of the life of the silk-worm varies a good 
deal, according to the warmth of the weather, health, and the variety, 
and ranges from thirty-seven to fifty days. The feeding season is about 
thirty-five days. During this period, and at intervals of about six to 
eight days, the worm molts, that is, sheds its skin. As this time is 
regarded as critical, care must be taken not to disturb the worm in any 
way, not even by feeding. Hence, the first step to be taken is to sepa- 
rate each day's hatching, so that those together may be molting at the 
same time. The best way to do this is tor spread over the eggs a net 
made of mosquito-bar material, and tender young leaves of the mul- 
berry placed upon it. The young worms will pass through it to feed on 
the leaves. At the end of each day the net may be removed, and 
another one, in like manner, spread over the eggs. When it may be 
necessary to handle some of the worms, the easiest way is to use a small 
camel-hair paint-brush. 

The number of feedings during the twenty-four hours, as practiced, is 
different in different countries. But here there are two principal feed- 
ings, at about 5 o'clock a*, m. and 10 o'clock p. m. Other feedings may 
be given between these if made necessary from any cause. At every 
feeding a net should be spread over the worms and the fresh leaves put 
upon it, as this mode enables the room to be kept clean easily. The 
excrement of the worms passes through it, and when they have ascended 
through the net to the fresh leaves, the remains below it may be swept 
away without disturbing the worms. 

The amount of leaves to be given each day is as follows : before the 
first molting about 15 pounds for every 50,000 worms between the 
first and second meltings about 30 pounds; between the second and 
third, 60 pounds 5 between the third and fourth, 140 pounds; between the 
fourth and fifth, 300 pounds ; and during the fifth the same amount, 
making altogether 5,070 pounds, about the yield of an acre of mul- 
berries. 

As the worms increase in size they should be separated. At first they 
are fed in shallow trays or on shelves, which they will not leave. But 
as they increase in size they become too much crowded. The net is em- 
ployed to eff'ect this separation, by remo\ing it when about half the 
worms have passed through it to the fresh leaves. Another net, with 
fresh leaves, is then to be placed on the remaining portion. Kets with 
large meshes must be used when the worms have so much increased in 
size as to go through them with difficulty. 

When the feeding is with the pruned branches the nets may be dis- 
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peused \vitb, the branches being so arranged as to leave open spaces 
tlirougli which the worms may ascend and the excrement fall down. 

5. Molting, — As the time of molting approaches the worms feed less 
and acquire a more shining appearance. As already remarked it is a 
critical condition, and especial regard should then be paid to cleanli- 
ness. The worms of most vigorous health will first molt. They may 
be kept without feed for twenty -four or thirty-six hours in order to wait 
for those that are later. Eut there will be some less healthy and so 
late in molting that it is best to put them in a separate tray "or shelf, 
for this difference will become greater in the succeeding mol tings. If 
this delay, too, is occasioned by disease, it may be communicated to the 
healthy portion. 

6. Spinning, — When the worm ceases to feed after its fourth molting, 
preparations should be at hand to form proper places for spinning the 
cocoon. Twigs of the mulberry, willow, or other trees, or of stiff weeds, 
as the mustard and rag-weed, may be laid crosswise so as to leave open 
spaces of an inch in width in which the worms may spin. Or straw, 
fifteen inches in length, may be tied at the ends and these pressed 
toward each other so as to leave a similar space in the middle^ or, if the 
feeding has been done on shelves, the straws may be cut so long that 
by pressing the ends on the lower and upper shelves a like opening will 
be made. The places where the worms are should have the light ex- 
cluded, for the worm prefers to spin in the dark. The later worms 
should not be kept under tlioso that are spinning, for their excrement 
at this time is soft. The temperature of the room should be about 80^ 
while the cocoon is making. 

7. The cocoons. — A low sound is Jieard during the spinning, and when 
this has ceased the cocoons may be taken out and assorted. The silk 
around should be preserved, for, although inferior^ it is used by the 
manufacturer. The cocoons that offer most resistance to i)ressure should 
be put together, as it indicates better silk and more perfect health. 
From these should be selected such as are intended for breeding i)ur- 
poses. The silk of cocoons that are very soft is generally inferior in 
quality. 

8.. Killing the chrysalis, — The worm as it is in the cocoon is called the 
chrysalis, and in a few days it will emerge from it in a butterfly form. 
To aid its exit from the cocoon it secretes a fluid which destroys the 
silk at one end, and this destroys also the value of all of it, as the silk 
cannot be reeled. To preserve the value of the cocoons the chrysalis 
must be killed, and to do this they are placed in shallow pans, and these 
are put in ovens heated to the boiling-point of water, 212^. Or they 
may be put in boiling water for a short time, or steamed for half an hour.^ 

9. Drying the cocoon, — After the chrysalis is destroyed the cocoons should 
be placed on shelves in a well-ventilated room, and gradually dried. They 
should be stirred frequenl^ly until the drying is well advanced. Ordi- 
narily it is not completed before two months. They may then be kept 
for a' long time, or sold, or reeled. There is a great tendency in this 
country to separate the manufacture of an article from the production 
of the raw material, and reeling will soon become est^iblished in every 
neighborhood where cocoons are grown. Manufacturers of silk will 
buy oocoons, and we would not advise the households to reel silk until 
they have made progress in raising the worms, and find that they can 
devote a part of the home labor to reeling. It does not come within 
the province of this article to speak of the machines used for this pur- 
pose } that may be done in a future ftrticle. 
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THE PRODUCTION OF EGGR. 

The constitutional weakness of the silk-worm, to which reference has 
so often been made in this article , demands every effort that will strengthen 
it. The epidemical diseases which have been so fatal in France and 
Italy are attributed to a constant selection of the largest cocoons, size 
only being regarded, until all, though large, were weak. To produce 
healthy worms does not so much require care and skill in breeding as a 
forbearance from a course that forces nature in a particular direction, at 
the expense of the vital powers. 

The importation of foreign eggs should be avoided, unless from coun- 
tries where the worm is healthy. Those in California may most safely 
be relied on. The first duty we owe to this important industry is to 
start with liealthy worms. The success of Jafflr in India was deemed 
so important that the ofi&cial authorities declared, ''It is of great im- 
portance that Jaffir, and others who follow his example, should meet 
with every encouragement from the local authoritiss." " I particularly 
questioned him," says Lieutenant Dowlett, "regarding his stock of eggs 5 
he assured me that, so far from deteriorating, acclimatized eggs were far 
better than any others, and that for twenty years and upward he had raised 
his own eggs." " As 1 was under the impression," he continues, " that 
the silk- worm was very delicate, I was much surprised to find Jaffir's, 
though under such poor shelter and so crowded, looking so fine and 
well." A few sheds, low and ill- ventilated, contained his stock. " Jaffir 
told him that he would be glad to give his worms change of air and 
position oftener than he could afford to do with the space at his com- . 
mand, but he laughed at any elaborate sanitary arrangements, and said 
it would never do for any but amateurs to adopt them." 

The silk- worm has suffered more from the empirical treatment of pre- 
tenders than from all other causes. 

The female worm is larger than the male, and in order to have a 
proper number of each sex, an equal number of each, as far as can be 
judged, should be selected and weighed together. The average weight 
is thus ascertained, and those above it may be relied on as females, those 
below it as males. After the cocoons are thus selected they should be 
fastened to the shelves or trays by some adhesive substance, as paste, 
so that the moth may readily leave the cocoon. The additional neces- 
sary directions we give in the following extract from Mr. Eiley's report, 
and in so doing acknowledge our obligations to him for his admirable 
and practical remarks on the silk-worm. It is not often that we meet a 
practical entomologist : 

The moths come out most abundantly during the early morning hourS; and as they 
issueiihey should he taken by the winga and the sexes kept apart for a short time. 
The males may then be placed with the females. Coitus, according to the best breed- 
ers, should not last more than six or eight hours, and at the end of that time the couples 
should be separated by holding the female gently by the winga with one hand and 
pressing the abdomen with the other. The males may then be thrown away and the 
females placed for a few minutes on sheets of blotting-paper, where they will free 
themselves of much yeUowish or fulvous fluid, which would otherwise soil the cloth 
upon which the eggs are to be laid. They may then be placed side by side in trays 
lined with linen cloth, when they will immediately commence depositing. The trays 
may be tipped up at one, end so that they incline a little, as the moths are then more 
apt to lay their eggs umibrmly. They should also be kept in the dark, in accordance 
with the nocturnal habits of the moth. Most of the eggs will be deposited in about 
twenty-four hours, and the moths may then bo thrown away, as eggs deposited after 
that time are not as well impregnated. No deformed moths should be used. Tha eggs 
are best preserved on the cloth where originally deposited, as they are protected by a 
natural coating of varnish, and, being fastened^ the worms^ vrhe/n hatching, eat their 
vray out better. 
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BUILDINGS. 

Whilst Jaiiir was successful iii his ill-veutilated aud crowded slieds, 
others failed with expensive houses, having every appliance which con- 
venience, ventilation, and warmth demanded. The principal cause of 
this success and failure we have loointed out in the facts that he did not 
bring together more worms than produce sixty pounds of silk at one 
feeding, nor did he enervate the worms by injudicious breeding, as did 
those who were unsuccessful. Care ought to be observed in localities 
as to the exposure of the cocoonery, where the temperature is subject 
to extremes, and especially that of heat, for this is more frequent 
during the feeding season than its opposite, and especially so where 
large establishments ^re contemplated. Speaking of a prominent fail- 
ure, the San Francisco Alta says: "The Davisville plantation, which 
was the largest in the State, was rooted out when the trees were four 
years old. The cocooneries there were not properly protected against 
excessive heat.'' 

The exposure should be such as will protect the building from the 
cold winds of the northwest, and from great heat also, by being open 
to the southwest winds. In household silk-cultivation this can ordinarily 
be sufficiently accomplished by a hedge and shade trees. Against wet 
weather, or local dampness, a large open fire-place is necessary, that 
proper dryness may be secured, and such moderate ventilation as will 
keep the air pure, without creating a draught. 



FOREST CULTIVATION ON THE PLAINS. 

THE CLIMATE AND CULTIVABLE CAPACITY OF THE PLAINS CONSIDERED 
IN REGAED TO THE AMELIORATIONS POSSIBLE THROUGH GREATER 
PROTECTION BY FORESTS. 

By Lokin Blodget. 

The existence of forests in a state of nature over almost the entire 
area occupied by civilized nations is strong, if not decisive, proof that 
they hold relations to the soil and surface that cannot safely be disre- 
garded. In such parts of the Old World as have been wastefully occu- 
pied in this respect, and where the native forests have been wholly re- 
moved and the surface denuded, there has been a great waste of the 
ancient fertility of tlje soil, and often an exhaustion, if not an absolute 
destruction of the nations that once flourished in those countries. Ara- 
bia, Palestine, and various parts of Asia Minor, with parts of Greece, 
and Turkey in Europe, are illustrations of this waste and ruin in the 
East, while Spain i^ perhaps the most striking example in the West. 
It is indisputable that the powerful nations that fpr centuries occupied 
those countries first rose to strength on the natural wealth of soil and 
forests which originally occupied the surface; and their decline and ex- 
haustion were at least coincident with the waste aud denudation of the 
country. The lands became less and less productive, and arid plains 
only remained where general cultivation and d^nse populations long 
existed, until finally the exhausted surface would maintain no greater 
population than we find occupying it now. A long process of vigorous 
and constant effort to restore what has been destroyed can alone make 
those countries what they were, even within the best known periods of 
history, and this course their enervated people are not likely at any early 
day to attempt. 
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Tlie greater part of the surface of the United States was originally cov- 
ered with a forest growth remarkable for its uniformity, for the magnifi- 
cent size of the trees themselves, and for its decisive influence on the local 
climate, as well as on the condition of the surface soil. Lands which, 
after clearing and cropping for thirty years or more, appear hard, re- 
fractoryy and liable to destructive droughts, were originally entirely 
free from either of these conditions, and, within the personal knowledge 
of many of their present occupants, were amply supplied with moisture, 
as well as loose and fertile in character of surface for cultivation. No 
observant person can fail to be impressed with the importance of arrest- 
ing the progress of these changes, and most persons have no hesitation 
in tracing these results to the removal of forests. Careless cultivation 
has much to do -with it, undoubtedly, but worse than that is the loss of 
the protection forests give, and the steady supply of moisture to the soil 
which their presence secures. 

It is, in fact, only recently that settlements have extended beyond 
the limits of the vast primeval forest extending from the Atlantic 
nearly to the Mississippi Eiver. Within a comparatively few years we 
have come to occupy a surface quite novel to the first experience of our 
people, in the prairies and the plains. They have been a problem to 
us from the beginning, one not easy of solution from the point of our 
previous knowledge. As a contrast with the forests which were the 
natural covering of the surface, the difference was so great as to im- 
ply essential differences of both soil and climate, since it could only be 
explained by supposing that neither soil nor climate permitted trees to 
grow. 

But a very brief period of actual occupancy has put a very different 
construction on the case as a whole, and the partial incredulity at first 
existing as to the possibility of gTowing forest-trees has almost wholly 
disappeared. It has been found that neither of these conditions pre- 
sents any obstacles that cannot be promptly overcome on the prairies 
proper, or the plains nearer the Mississippi which are called by this 
name. These prairies are, apparently, no more than natural fields or 
clearings, preserved from growing up to timber chiefly by the annual 
fires and the existing turf which covers them. If once the surface is 
broken, and the fires are restrained, they are immediately covered with 
natural growths of some form of forest-trees, possibly not the best or 
most valuable, but such as at least serve to vindicate their capacity to 
grow any ordinary forest-trees. 

The absolute origin of the prairies is ob^'>cure 5 it may be simply the 
constant invasion of the forest by fires starting on the distant and dry 
interior, and carried eastward by the prevaient westerly winds. Cer- 
tainly the great tertiary formations of the country west of the Missouri 
were brought to their present condition as plainer, and were undoubtedly 
exposed to the same general conditions of expo.sure they now present. 
On these the forests could scarcely get a footing so strong as to main- 
tain themselves with severely trying winds sweeping over them from 
the west. They therefore continued to be the plains they were in the 
beginning, and the districts bordering them at the e^^st were always in- 
vaded by the destructive agencies originating at those western limits. 
The agency of savages is well known to be as destructive in the matter 
of kindling fires as the presence of civilization, and for ages, therefore, 
the greater body of fertile and well-watered lands, now described as 
prairies, have been swept of their covering of vegetation annually, as 
far as fires could effect its destruction. 

The plains anil prairies are in an unnatural condition of denudation 
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and exposure if these views are correct. The first question is to inquire 
whether any agencies in our power to control can be employed to re- 
store what is wanting, and to protect what we still have from further 
destruction. An act for the restoration and preservation of forest- trees 
is the first and most effective step that is suggested. The powe^' of the 
General Government can to a great extent control the conditions under 
which the lands may be taken up, and this power, directed wisely, will 
not be to the prejudice or injury of any class of occupants of the soil. 
The existing difficulties of climate and surface are their greatest obsta- 
cle, and if general improvements are practicable through jjrompt legis- 
lation and united efforts, the first to receive the benefits v/ill be the set- 
tlers themselves. In these views, a bill prepared by the honorable Com- 
missioner of Agriculture, in 1873, (H.E. Xo. 3008, second session Forty- 
second Congress,) provided effectual guarantees, first, for the preser- 
vation of existing timber; second, for the planting of a certain propor- 
tion of all lands sold or granted on which such proportion does not 
naturally exist ; and third, the general planting of tracts of unsold lands, 
in the least protected districts, by the direct agency of the General Gov- 
ernment. And to afford settlers and occupants special inducements to 
such planting, lands to the extent of a quartei- section would be given 
to a settler who should plant and cultivate so much in forest for five 
years. 

That all these powers and requirements are within the authority of 
the General Government to exercise and er^force, cannot be doubted if 
the exigency is so general and important as to demand them as a con- 
dition of successful occupancy of the soil itself. The lands of the plains 
generally certainly cannot be sold to reaiize any revenue to the Govern- 
ment without some such provision. If granted or conveyed without 
sale, it is doubtful whether they can hd occupied, and thus the primary 
duty of providing for their safe occupancy fails to be discharged by the 
Government. 

Undoubtedly the first amoug the questions to be considered is the 
possibility of the improvement and the ameliorations proposed to be 
effected. If tree-planting is itself impossible, or if no practical ame- 
lioration of soil or climate results from it, the exercise of compulsory 
powers would at least be of doubtful propriety. For these reasons it is 
proposed here to treat the question apart from any doubtful or disputed 
propositions on this general F;Ubject, and to consider fairly whether por- 
tions which admit of no doubt, and are not open to question anywhere, 
do not fully sustain the general principles of the measure proposed in 
the Commissioner's bill. 

The mutual relations of surface to climate cannot be disputed, and 
they must be considered fairly in any discussion of the modes of restor- 
ing better local conditions, or of averting further deterioration. The 
greatest of all agencie./r, for the retention of water on the surface, wher- 
ever falling, for promoting its absorption and penetration of the soil, 
and for redifiusing its vapor in the atmosphere, is what we designate 
as the native fore^^t. Forests are, in nature, the growth of centuries 
under conditions generally favorable; and they resist, for periods 
equally long, tho action of even unfavorable conditions. When de- 
stroyed, they are not readily restored through natural agencies, dnd the 
denuded surfa^^e changes materially in the direction of aridity, and in 
the waste of n.utritive elements in the soil. And the destructive power 
of extreme seasons of drought, of fire, and of special acts of mau, in a 
savage as well as in a civilized state, is such that no conclusion adverse 
to the possibility of forest-growth can be drawn from the absence ot 
such groTtrth on any part of the plains yet explored. 
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This last point is so important to the subject of this inquiry that it 
should be further elucidated. It was an early and common error at the 
first occupanpy of the prairies of Indiana and Illinois to infer that some 
inherent difficulty in the soil or climate prevented the growth of forests 
on them. Yet experience very soon proved that no more prolific soil, or 
more favorable conditions of climate, existed in the world to favor forest- 
growth. Special adverse influences, which we cannot yet fully under- 
stand, alone prevented the growth of forests on these prairies originally. 
Local peculiarities had, indeed, crept in which could be controlled only 
by the intervention of energetic efforts of men associated either as 
individuals or through legislative action. The stiff prairie-soii was 
itself the growth of centuries, and the annual fires had become as inev- 
itable, almost, as any feature of the climate. While these continued no 
forests could spring up on the prairies and retain their hold unaided, 
however perfect the adaptation of soil to forest-growth. 

Passing westward from the prairie districts, as they are generally 
known, we enter by insensible gradations on the surface of the plains. 
The long-standing belief that great absolute change of soil, or change 
from soil to desert sands and rocks ensued, has been dissipated, as before 
stated. 'Anywhere on the road to Denver and the foot of the mountains 
the most recent and ample testimony is that water alone is needed to 
make the surface productive under cultivation. And perhaps the most 
remarkable of the favorable facts developed is that which shows that 
sage-brush and alkaline soils mean little or nothing more than that the 
requisite spring and summer rains are deficient. With a restoration of 
these rains, or with irrigation enough to compensate for them, the sur- 
face, previously covered with saline efflorescence, and having a forbid- 
ding aspect under a sparse and stubborn growth of sage or grease-weed, 
at once yields ample and constant crops of wheat and every other grain. 
It is a gratifying relief to find these, and valleys and plains, a few only 
of which are to be seen east of the summit ranges of theEocKy Mount- 
ain plateau, but which are abundant and general in the basin districts 
of Utah ^nd Idaho, are all within easy control of energetic settlers, and 
all can be turned into almost gardens of fertility, when irrigating-streams 
are within reach. 

But the specially adverse feature of the plains is the absence of for- 
ests and timber. All the surface east of the mountains is and has 
been especially exposed to the destructive local and general influences 
which have kept forest-trees from the prairies of Illinois and the adja- 
cent States. And with this wholesale denudation has come an un- 
doubted exaggeration of all the extremes of climate natural to the lati- 
tude. The winds of the spring and summer sweep over vast stretches 
of surface which afford little or no evaporation to mitigate their dry- 
ness, and they therefore become excessively dry. The rains which fail, 
even profusely, at certain seasons, chiefly in the spring, are thrown rap- 
idly oft' from the dry turf of the surface ; and a sudden flood of the upper 
rivers of the plains may be followed in twelve hours by winds entirely 
dry, and which, in sweeping over the surface, get little or no accession 
of moisture from the rain which fell profusely but a day before. The 
natural moisture of the climate is therefore wasted, and in consequence 
of this waste is insufficient to sustain the first efforts at cultivation. 

Under these general views it is clear that the practical problem of im- 
proving the plains and even the basin districts of the interior of the 
continent opens very favorably. In one mode or another it is certain 
that the greater part of the surface can be brought under cultivation, 
and its value can be vastly enhanced over the previous general belief 
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as to such value. Geological research has greatly enlightened us as to 
the origin of the strata which mate up the general surface, and the 
plateaux and mesas are nowhere more forbidding or barren than the 
plains or valleys. In the immediate mountains, also, great numbers of 
instances appear in which, as in the Uintah Mountains, the high lateral 
ridges are composed of nearly horizontal strata, with a level surface, 
and the ridge or declivity is wholly one of denudation through an orig- 
inally level mass. Grazing-tracts and forest-belts of singular luxuri- 
ance lie along these summits and ranges, and these have a great value 
directly available in the immediate occupation of the country. 

The actual climate of the plains and basin districts has now been 
very closely determined by scientific observation. The most valuable 
agency has been that of the military posts, at all of which careful 
records are kept of the quantity of rain falling, as well as of the tem- 
perature, and often of the humidity, winds, and other conditions. At 
the eastern border, and at a few localities farther west, individuals 
have kept equally valuable records, from the whole of which a close 
approximation to a positive climatology may be deduced. From these it 
appears that the rain-fall of every season continues abundant as far west- 
ward as the ninety-eighth meridian, nearly. In Kansas, on the Arkan- 
sas and Kansas Eivers, the dry surface begins soon after passing Council 
Grove and Abilene, and from Fort Zarah to Fort Eeynolds, on the Arkan- 
sas, a distance of three hundred miles, the country is very dry. On the 
Kansas Kiver, from Salina to the sources of the Smoky Hill Fork, and 
beyond these to Denver, the deficiency of rain is considerable, but not 
so great as on the Arkansas. On the Platte, from Fort Kearney to the 
foot of the mountains, the like deficiency exists, but still less than on the 
Kansas, the degree of deficiency being lesson going northward. Again, 
on the line of the Canadian Eiver, at the thirty-sixth parallel, there is 
less deficiency of rain than on the Arkansas at the thirty-eighth, to 
whatever cause this may be due. In the "Bad Lands" of Nebraskji 
and Dakota, and in the vaUeys east and south of the Black Hills, there 
is a material deficiency of rain, but on the upper plains of the* Missouri, 
the Yellowstone, and other rivers northward, the deficiency in spring 
and summer is not so great. The deficiency here spoken of is more 
definitely the sensible deficiency experienced in cultivation or shown in 
the vegetation and surface evidences than the measured deficiency in 
quantity falling. It is a striking fact that the actual quantity falling, as 
shown by the rain-gauge, would in most climates be considered ample. 
At Fort Kearney, on the Platte, for instance, at the very border of the 
arid region, as generally described, the quantity of water falling in 
spring and summer is one-half greater than that falling in the same 
seasons on the border of Lake Ontario, I^'ew York. 



Locality. 



Fort Kearney, 99° west longitude 

Oswego, New York 

Niagara, New York 

Fort Laramie, 104° 47' west longitutle 

Fort Riley, 96° 25' west longitude 

Fort Kandall, 98° 12' west longitude.. 
Denver, 104° west longitude 



Years. 



11 

8 
10 
10 

6 
3 
2 



Spring. 



Inches. 
9.52 
6.18 
6.87 
G.25 
6.48 
4.93 
5.51 



Summer. 
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Here we see that no western post is greatly deficient in spring rain* 
as compared with Central New York, and only Denver and l^arami^ are 
materially deficient in summer rains. 

These facts are very striking, and on examination they are found to 
characterize the entire area of the plains at the most critical season for 
vegetable growths, the three months of spring; and, in fact, the month 
of June is also included. It has long been known that many of the 
rivers of the plains have floods in May and June; this is especially true 
of the Kansas, which has its rise in a secondary tract of high lands, a 
hundred miles east of Denver, and of the general line of the foot of the 
mountains. Eecent observation shows that this tract is quite well 
watered in spring and early summer, at least in contrast with the line 
of the Arkansas, and with the overshadowed valleys, at the very 
foot of the mountains. It is sufScient proof of this profusion, that 
the entire volume of the Eepublican Fork, Solomon's Fork, and Smoky 
Hill Fork, of the Kansas Eiver, as well as of several tributaries of the 
Platte on the north, and the Arkansas on the south, is derived from this 
isolated area. The water thrown off from this tract, four degrees of 
longitude in length, or from 100^ to 104° west longitude, and two de- 
grees of latitude in width, 38^ to 4:0jo north, is fully as great as the 
average water-drainage of an equal area in Michigan or New York. 

The characteristics belonging to it undoubtedly are simply those of 
profuse rain-fall and too rapid drainage to the river-beds. There being 
no forests, and little or no such abundance of other vegetation on the 
surface as would serve to arrest and diffuse the rain, either by absorp- 
tion into the soil or by retention in swamps, grass or wood lands on 
the surface, the chief value derivable elsewhere from such profu- 
gjjon here disappears. In this tract, surrounded as it is by plains of 
such extent as to preyent any protection from prairie-fires, there has 
really been no chance in a state of nature to attain forest growths. The 
narrow line of cotton woods and willows at the river borders was only 
preserved by being almost in the water, and however adequate the nat- 
ural rain-fall to sustain forests, there was still no chance for them with- 
out the protection of man." On this extension of prairie soils and uni- 
form surface, wTiere every acre is really arable land in the fullest sense, 
would appear to be the most favorable spot for initiating practical meas- 
ures to intersperse forests with cultivated fields. Two or three great 
railroad lines traverse it, affording ample means for communication and 
the support of settlements. Establishments on the northern and west- 
ern borders of such a tract are essential^ and here they are easily made; 
'indeed, they are to some considerable extent made already, the line of 
the Union Pacific Eailroad, and its branch to Denver, being already a 
line of not distant settlements, and of possible complete connection of 
protecting establishments. 

The precise quantity of rain falling on this district should be ascer- 
tained. To do this, observations must be taken at the sources of the 
Smoky Hill and Eepublican Forks of the Kansas Eiver, about 103*^ 
west longitude, and also on the South Platte and its tributaries. It is 
probable that the whole territory' intervening between the Platte and 
the Arkansas is better watered than the immediate valleys of either of 
tliese rivers. In attempting to determine the quantity for the plains 
generally, we have a great abundance of observations in Kansas, Ne- 
braska, and Minnesota, the most conspicuous leature in all cases being 
the profusion of rain from May to July. Generally, in Kansas the sum- 
mer aggregate is gTcater than in any locality or State of its latitude 
eastward to the sea-board. This average ranges from fifteen inches at 
21 A 
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tlie eastern to eleven inches at the western border of the settled por- 
tion, at 970 west longitude. At Fort Kearney, on the Platte, two de- 
grees farther west, the quantity for summer is also eleven inches, with 
a quantity in May even more abundant. Indeed, at all these stations, 
while the first three months of the year are very dry, April begins to 
be profuse, and May to July are always profuse in rain-fall. The abun- 
dance of rain is simply attendant on the advance of the seasion, and in 
Northern Texas, where March and April are the growing months, the 
rains are then most profuse. In the Indian Territory March begins the 
season; in Southern Kansas April ; and in Nebraska May. The follow- 
ing table, giving the best results of observation of rain-fall, may be given 
hQre as a more convenient place for reference than elsewhere • 



Deptli of water fali 'mg in rain and snow {in inches and hundredths) at vaj'ioiis slations on or near the plaius. 



Stations. 



Tort Towson 

Fort Arbuckle 

Fort Belknap 

Fort Soott, Kansas 

Council Grove 

Manhattan 

FortPtiley 

Fort Atkinson 

Bellevue, Nebraska 

Omaha Mission 

Fort Kearney 

Fort Randall 

Fort Laramie 

Denver 

Fort Lyon, 

Golden City 

Fort Massachusetts 

Great Salt Lake City 

Camp Douglas 

Fort Defiance 

Fort Ruby 

Deer Lodge City 

Helena 

Port Benton 

Fort Sully 

-Cheyenne , 

Oorinne 



Latitude. 


Longitude. 


Altitude. 


Years. 


January. 


February. 


March. 


April. 


a 


Juno. 


July. 


August. 


September. 


O ' 


o / 


Feet. 






















34- 0 


95 33 


300 


14 


3. 19 


2. 99 


4. 38 


5. 33 


5. 84 


5. 78 


4. 62 


3 96 


3. 41 


34 27 


97 09 


1 000 


•ft 


0. 69 


2. 98 


1. 12 


2. 39 


4. 46 


3. 16 


3 13 


4 12 


3. 38 


33 08 


98 48 


l! GOO 


5 5-6 


0. 47 


2: 29 


1. 32 


0. 88 


4. 21 


3. 98 


^49 


2 97 


2. 77 


37 45 


94 35 


1 000 


1(14- 


1. 92 


1. 18 


1. 79 


3. 70 


7. 08 


8. 13 


4. 55 


3. 69 


2. 30 


38 40 


96 30 


1^200 


6 


1. 17 


2. 31 


1.81 


3! 16 


•5.14 


5! 33 


5! 19 


6.' 39 


4. 59 


39 15 


96 40 


1 100 


g 


0. 52 


1. 63 


1. 36 


3. 10 


2. 37 


4 86 


4. 90 


3 52 


3. 35 


39 03 


96 35 


1 300 


14 


0. 77 


1. 01 


0. 75 


1. 74 


3.01 


3. 93 


3. 00 


3. 22 


3. 09 


37 47 


100 14 


2* 330 




0. 04 


0. 49 


0. 96 


3. 38 


9. 34 


4. 35 


3. 00 


2. 80 


3. 85 


41 20 


95 57 


1 250 


g 


0. 89 


1. 57 


0. 79 


1! 92 


3. 76 


3! 58 


3! 91 


3. 82 


3! 18 


42 05 


96 10 


1 500 
2, 360 


6A- 


1. 03 


0. 84 


1. 42 


2. 56 


4.42 


3. 00 


4. 42 


3 57 


3. 06 


40 38 


98 57 


14% 


0. 59 


0. 43 


1! 25 


2. 26 


4. 30 


3. 69 


4. 74 


2. 70 


2. 29 


43 01 


98 12 


I 456 


8 5-C 


0. 49 


0. 42 


0. 99 


1. 10 


2. 67 


2 30 


1. 78 


2. 56 


2. 43 


42 12 


104 31 


4 519 


194- 


0. 61 


0. 46 


0. 84 


1. 06 


3. 74 


1 90 


1. 63 


1 37 


1. 17 


39 40 


105 10 


si 500 
4 000 


2 


0. 81 


0. 97 


1. 26 


2. 80 


1.45 


0! 29 


0! 51 


o!20 


2! 85 


38 08 


102 50 




0. 32 


0. 12 


0. 16 


2. 09 


4. 84 


1. 40 


2. 53 


0. 37 


0. 04 


39 45 


105 20 


5, 240 
8, 365 


1 




1.00 


1! 40 
0. 61 


2! 80 
1. 15 


5. 40 
L19 


2! 10 
Q. 71 


2] 37 
2.01 


0! 45 
2. 84 


2.20 
1. 80 


37 32 


105 23 


5 


0. 34 


0. 86 


40 46 


112 06 


4, 320 


5 a 


1.68 


2.25 


2. 47 


1.39 


1.34 


1.49 


2. 54 


L 01 


1.37 


40 39 


111 42 


4, 800 


3i 


2. 77 


1.53 


2. 87 


1.11 


1. 58 


0. GO 


0. 84 


0. 60 


0.99 


35 43 


109 10 


6, 500 




0. 98 


0. 70 


0. 84 


0. 67 


0. 52 


0. 74 


2. 44 


2. 73 


1. 86 


40 01 


115 35 


5, 922 


H 


2.24 


0. 23 


1. 63 


1. 57 


2.04 


0. 59 


0. 59 


1. 82 


0.63 


46 15 


112 30 


G, COO 


2f 


1. 45 


1. 81 


1.64 


1.40 


2,28 


1.97 


0. 58 


0. 58 


0. 86 


46 45 


111 50 


4, 150 


li 


2. 12 


0. 43 


1. 15 


1.80 


4. 30 


3. 50 


0. 07 


0. 20 


1. 80 


47 52 


110 40 


2, 674 




1.01 


0. 37 


1.11 


1.81 


2.86 


1.14 


4. 62 


0. 61 


1. 82 


44 39 


100 40 


1, 491 
6,000 


i 

1 










2. 98 
1.99 


2.34 
1.84 


6. 48 
3. 90 


1.53 

2. 05 


0. 21 

1. 03 


41 12 


104 42 


0. 02 


0.27 


6. 38 


1,01 


41 30 


112 18 


. 5,000 


1 


0.70 


2.42. 


0.55 


1. 43 


2.66 


0. 47 


0.11 


1. 04 


0. 14 



4. 59 
2.08 
2. 92 
2. 66 
3.11 
1. C9 
1.21 
6. 81 
1. 76 
1. 68 
1. 57 
1. 09 
0. 97 
0. 54 
0. 00 



0.^ 
2. 20 
1.79 
0. 70 
3. 33 
0. 48 
2.61 



0. 35 



4. 23 
2. 97 
2.65 
3. 46 
1. 75 
1.52 
1. 15 
1. 39 
1. 36 
1. 67 
0. 97 
0. 47 

0. 84 

1. 82 
0. 07 



3. 61 
2. 35 
1.71 
1.16 
0.94 
1. 38 
0. 50 



2. 84 
1. 57 
1. 10 
1. C9 
1.14 
1. 06 
0. 74 
1. 60 
2.10 
1. 13 
0. 46 
0. 30 
0. 57 
0. 75 
0. 15 



1. 07 
3. 76 
4.18 
0. 87 
1. 76 

0. 49 
1.00 

1. 30 



15. 55 
7. 97 
6. 41 

12. 57 
10. 11 

6.83 
8. 5a 

13. 68 

6. 47 
8. 40 

7. 81 

4. 76 
5. 64 

5. 51 
7. 09 
9. 60 
2. 95 
5. 20 
5. 76 
2. 03 
5. 24 
5. 32 
7. 25 
5. 78 



3. 98 
4. C4 



14. 36 

10. 83 
9. 44 

16. 37 
16. 91 
13. 08 
10. 15 
10. 15 

11. 31 
10. 99 
IL 13 

6. 64 
4. 90 
1.00 
4. 30 

4. 92 

5. 56 
5.04 
2.04 
5. 91 
3. 00 
3. 13 
3. 77 
6. 37 

10. 35 

7. 79 
1. 62 



12. 23 
8. 43 
8. 34 

8. 42 

9. 45 
6. 56 

5. 45 
12. 05 

6. 30 
6.41 
4. 83 
3. 90 
2. 98 
5. 21 
0.11 



6. 28 
5. 92 
4.49 

3. 72 

4. 80 
2. 72 

4. 91 

5. 00 



8. 94 
5. 44 

3. 86 

4. 79 
4. 62 
3. 21 

2. 52 
2.13 
4. 56 

3. 00 
1. 48 
1.21 

1. 64 

2. 53 
0. 59 



2. 97 

7. 69 

8. 48 

2. 55 
4. 23 

3. 75 
3.55 
2. 68 



51. 03 
32.49 
28.05 
42. 15 
41.09 
29. 69 
23. 62 
38. 01 
28. 64 
28. 80 
25. 25 
16. 51 
15.16 
14.25 
12.09 



17.06 
23. 85 
20. 57 
14. 21 
17. 27 
14.92 
19. 48 

19. 83 

20. 00 
16. 00 
17. 13 



03 
to 
03 
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The above table affords unexpectedly favorable res\,ilts, particularly in 
regard to the critical seasons of spring and summer. Of more than 
twenty stations near or on the plains, but two or three show marked 
deficiency of rain, even hi summer ; and in spring, April and May at 
the South, and May and June at the North, are always marked by a 
fair amount of rain. 

There is, it is true, need of observation at a much grciater number of 
places, and conducted for longer i)eriods. A few years more of the 
present fullness of observation will warrant more decisive judgments 
as to the quantities anywhere at hand to be utilized in some way more 
than is done at present. If, at the localities of Fort Atkinson, Fort 
Kearney, and Fort Sully, on this side of the plains, a summer ag- 
gregate of 10 inches or more is to be relied upon, and at Fort Lyon, 
Golden City, Laramie, and Cheyenne, 5 to 7 inches can be relied upon 
for the same season, the assurance is certain that forest-growth may be 
anywhere maintained after the first efforts and dangers of .planting are 
past. Comparing these quantities with the records of rain-fall in 
Europe, the facts appear in a still more striking light ; the whole in- 
terioT, and indeed much of the west of Europe, having a small quantity 
of rain. The following are condensed results by seasons, auS generally 
derived from long periods of observation : 



Locality. 


Spring. 


Summer. 


Autumi^ 


Winter. 


Year. 




Indies » 


Inches, 


Inches. 


Inches. 


Inches, 




4. 09 


6. 00 


6. 15 


4. 45 


20.69 




4.67 


2. 17 


a 00 


5.23 


20. 16 




5. 66 


7.21 


ii.45 


5. 24 


23. 56 




2. 89 


6. 73 


5. 11 


2. 93 


17. 65 




3.22 


6. 01 


3. 40 


2. 20 


14. 83 




3. 57 


4.99 


3. 02 


■ 2.28 


13. 87 



The whole central area of Europe exhibits like small quantities of 
rain, and the simple measurements of quantity on the plains of the. 
United States by no means sustain the idea that such aridity exists as 
to require irrigation. Yet the small number of rainy or cloudy days, 
and the sudden outflow of the water in streams, as well as its rapid 
evaporation in the somewhat caustic atmosphere that sweeps over the 
plains, reduce the practical value of the rain falling to little more than 
half the quantity when deposited elsewhere. At Niagara and Roches- 
ter, New York, the quantity of rain in spring is less than 7 inches, and 
that of summer 8J to 9 inches only. At Council Grove, Fort Biley, and 
Fort Atkinson, positions reaching westward from the settled border of 
Kansas, the quantity is fully equal to or exceeds that at Eochester. 
Even at Golden City, Fort Lyon, and Denver, it is nearly equal in 
spring, though tleficient in summer. 

Several instances of especially favorable results in the rain-fall of 
single months for the year 1872 are afforded at the stations of the War 
Department Signal-Service on and near the plains ; among which are 
the following, showing very ample rains at the critical months, April" to 
July, (quantities in inches :) 
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otatioiis. 


April. 




J ime. 


J uly. 


Denver 


2. O'J 


3. 74 


2. 07 


2. 69 


Corinue 


1.43 


2. GO 


0. 47 


0. 11 


Cheyenne 


i.ra 


1. 99 


1.84 


3. 90 




U. oO 


1. iO 


fi 74 
U. / 4 




Fort Sully 


(No obs'n.) 


2. 98 


2. 34 


G. 48 




0. C7 


0. 04 


1.14 


4.62 




3. 84 


0. 35 


3. 91 


6.36 



The records at all points of observation are unfortiinaK:ely too brief to 
afford any proper means of determining "whether the quantity of rain is 
greater now than it was ten years since ; though great force attaches to 
.the almost universal belief in such increase on the part of the more in- 
telligent residents and observers in the interior. The range of non- 
periodic variation is very great in all parts of the temperate latitudes, 
and it is possible that our earliest practical experience on the plains was 
in a period characterized by a succession of dry seasons. In Utah it is 
quite clear that practically the warmer seasons have become far more 
profuse in rain-fall than they were fifteen years ago ; and at the eastern 
foot of the mountains, the settled localities, as Denver, and the dis- 
tricts both south and north of the original center of settlements, afford 
marked evidence o£ improvement. But there are no statistics of meas- 
urement which afford any positive evidence 5 the periods observed at 
the military posts being quite irregular, and not sufficiently extended to 
establish any law of increase. 

On no point of practical results are both writers and observers more 
thoroughly agreed, than in affirming the value of forests, as agents of 
at least local amelioration of climate. An essential condition of the 
growth or improvement of a soil by chemical decomposition of its ele- 
ments and by the deposit in or on it of vegetable mold, is the constant 
permeation of its strata by the water of rains and snows. These 
waters bear more or less ammonia always with them, which is the chief 
agent of rock decomposition, and in practical experience the forest-soils 
of the Central States are found deeply decomposed and fertilized. 
They are also free in absorbing water, holding it long, and yielding it 
slowly by subsequent evaporation and by drainage through the surface 
strata in permanent springs. The first result of too great and general 
clearings of the forest is to dry up the sfprings, and next to harden the 
surface-soil, forming a stiff mass which »heds the water of ordinary 
rains, and can only be permeated by water and by the roots of plants 
when thoroughly broken up and fertilized by artificial means. After 
long periods of exposure the surface becomes so hard and refractory as 
to bear little or no resemblance to the soft, moist, deep soil of the orig- 
inal woodland. The denudation of the hills and upland plains of any 
one of the Central States will show a marked decline in productive ca- 
pacity, from that belonging to the original or first occupancy. At that 
time the wealth of the soil had not been wasted, nor had the general 
exposure of the surface deprived the crops of the shelter of adjacent 
woods, preventing the dry and caustic winds from exhausting the vi- 
tality of every plant exposed to them. 

The ordinary condition of the atmosphere, as it sweeps in general pro- 
gress eastward, is that of an absorbent of moisture. When rain is not 
actually falling the air is taking up moisture, and if nothing is offered 
to it by ordinary evaporation from the surface the condition soon be- 
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comes arid, or deficient in the quantity necessary for favorable action on 
vegetable growths. Though a desert surface intensifies the aridity, yet 
an ordinarily dry and denuded surface yielding no moisture by evap- 
oration soon renders the surface atmosphere unduly dry and caustic. 
The summer winds may even approach a sirocco in quality, and those of 
winter are piercing and destructive. The water-surface of any one of 
the great lakes is quite sufiQcient to neutralize either extreme for the 
countries lying on the line of atmospheric circulation across these lakes 5 
and while the actual rain-fall of Buffalo, Niagara, and Lockport is but 
small, the air is rarely or never biting in its aridity, as when it reaches 
the eastern and cultivated border of the plains after traversing hun- 
dreds of miles ♦f surface destitute of water, forests, or other moisture- 
yielding conditions. 

The practical question is whether, with a general climate of constant 
rain-fall, the smaller quantity of such rain-fall can be diffused and dis-^ 
tributed so as to sustain the constant vegetation of the central and' 
eastern States. What may be accomplished by replaciug that which 
we are accustomed to regard as the natural covering of the soil in the 
forests ? And what further by cultivation, by special irrigation, and by 
shelter from the present unrestricted sweep of surface winds? In 
answer, it may at least be assumed that important ameliorations of the 
local and surface conditions are certainly within control. Andjbhe whole 
field of action is in a climate especially mild as compared with the north 
of Europe. The denuded uplands of Germany, the^ exposed mountain 
districts of Scotland, and other localities of the eastern continent where 
cultivation struggles to reclaim every inch of surface that may be made 
to yield the smallest product for human support, present examples of 
deterioration. The entire area of the plains, and all the plateaus, mesas, 
and basins of the interior need nothing but water to make them pro- 
ductive in valuable staples. Everywhere within the United States it is 
warm enough, and the natural soil is rich enough. So great is this natural 
capacity that every observer and writer who has visited these districts 
believes that irrigation would be profitable in every case where it would 
be possible ; the general presumption being that many of the- valleys 
and river bottoms near the mountains will continue to be deficient in rain, 
and can only be cultivated by the aid of irrigation. The concentration 
of settlements in the basin districts of Utah and Idaho has fortunately 
tested this capacity for profitable cultivation by irrigation very thor- 
oughly, and it is pronounced successful in all cases. The mountain- 
streams are abundant and permanent, showing a profusion of summer 
as well as winter rains on •their summits. The rain which would be 
sufficient, probably, if equally distributed over valleys as well as 
mountains, is condensed by attraction on the higher ranges, and there- 
fore is not constant in the valleys. In short, it is not the general aver- 
age supply that is so much at fault as the local distribution. 

But the districts on the eastern slope of the greater mountain-plateaus 
are probably the most difficult to deal with. The great ranges have 
exhausted most of the moisture of the aerial volumes from which the 
summer rains fall, and until their disturbing influence has been wholly 
exhausted the deficiency of rain continues. Probably a belt at Denver 
and near the eastern foot of the mountains has the quite insufficient 
quantity of 15 inches of rain annually, and another, stretching two hun- 
dred to three hundred miles eastward, has but 20 to 24 inches. This is 
not of itself decidedly adverse, and cultivation might here succeed with- 
out irrigation, if adequate shelter and local ameliorations could be intro- 
duced. Possibly a i)ortion of the drier belt could be so cultivated 
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ultimately 5 but, for the present, irrigation would be necessary to break 
up, permeate, and prepare tbe soil. 

The proportion of the rain-fall absorbed by the soil, or otherwise re- 
tained temporarily on the surface, must vary so greatly with different 
soils and exposures as to render calculation difiicult. It is said that a 
share of the surface of the plains near the sources of the several forks 
of the Kansas Eiver is somewhat loose in texture, readily taking in a 
large proportion of the rain-fall, which subsequently rises in and near 
the bed of the several streams. In most of these river beds water is 
readily found a few feet from the surface, even when none is visible 
without digging. Generally, however, the surface is hard and repellant, 
throwing off nine-tenths, at least, of all the water falling in rain and 
snow. The proportion retained or absorbed should bo not less than one- 
fourth ; and certainly in the original woodlands of the Central States, 
much more than this proportion was the permanent stock of the loose, 
leaf-mulched surface, the ponds and the saturated strata of soil through 
which the water slowly made its way to the living springs. 

As an illustration of the value of the several natural agencies for dif- 
fusion of moisture, the condition of the country bordering on Lake On- 
tario may be contrasted with that of Eastern Virgfhia and Maryland. 
The actual injury occurring from periods of extreme dry weather is less 
in New York and Canada, near this lake, and with less than 30 inches of 
annual rain-fall, than in Virginia and Maryland with 44 inches. The 
large forest and water surface lying west of Lake Ontario softens the 
surface atmosphere, and increases the rain-fall to some extent, while 
accomplishing far more of benefits through general diffusion and utili- 
zation of the quantity of water that does fall. It is possible that the 
great lakes themselves have been the chief agents in creating and pre- 
serving the forests of all the States near their latitude, and that in th^ir 
absence the open plains and denuded surface would have stretched far 
toward the Atlantic coast. 

In regard to the distinctive question of forest-planting, perhaps tjie 
most imj3ortant statement that may be made is that it can never be 
unprofitable, whether general consequences of value are derived from 
it or not. For proprietors or occupants of the sojl in any degree, from 
the owner of a single quarter-section to the most extensive proprietor- 
ship, the most remunerative return for labor or investment would be to 
clothe a share of the surface with a growth of timber. Eailroad com- 
panies may in this way protect their lines of track from drifting snows, 
and at the same time secure large advances in the value of their lands 
along any great thoroughfare. At either the eastern or western border 
of the plains proper facilities already exist to prepare and plant at little 
absolute cost, and the subsequent protection from fires and other casual- 
ties can be secured through systematic breaking up of the original 
surface. Experience has everywhere shown that the growth of both 
deciduous trees and evergreens is very rapid on the soil of the prairies 
and plains. Five or six years from the planting would give a surplus 
in thinning sufficient to pay the cost of removal, and eight or ten years 
would give fencing material and fire-wood in abundance. The locust, 
Osage-orange, and ailanthus are perhaps the strongest and most rapid 
growers; they are very hardy, and would test the question of growth 
and protection to the surface very promptly. On the northern and 
cooler districts evergreens might be more efficieAt, especially in forming 
protection-belts against the winds. While on the prairies almost any- 
thing will grow, practical experience is wanting as to the question what, 
varieties of timber are most available ; there is nothing in the known 
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conditions of climate or coil in the general surface adverse to the rea- 
sonable expectation of success. Localities will probably be found on 
which no efforts Avould be successful, but of the general capacity of the 
climate of the plains to sustain .forests there can be no doubt. And 
this is also as decidedly true of deciduous trees of the ordinary class 
belonging to the older forests of the East, as it is of evergreens, cotton- 
woods, and poplars. On the northward slope of the drainage toward 
Hudson's Bay, in Dakota and Minnesota, the river borders in localities 
protected against fire often show fine clumps of elms, maples, and oaks, 
not less luxuriant than those of Michigan or Ohio. On the more dis- 
tant plains of the Athabasca and its sources even more abundant natural 
forests of maples, oaks, and other deciduous trees are found, the single 
condition necessary to their existence appearing to be protection against 
fire and casual destruction. 

At Fort Kearney, on the Platte, with a rain-fall of 25 inches, there can- 
not be greater intrinsic difficulty in i)lanting forests than od the Moose 
or Pembina Elvers, at the forty-ninth parallel, and on the same merid- 
ian. A narrow belt east of the Black Hills and west of the Missouri, 
embracing the "Bad Lands'^ and the Missouri Valley for some distance 
above Fort Sully, "appears to be more decidedly deficient in rain at the 
critical seasons than any part of the country surrounding it on either 
side, possibly due to the exhaustion of the surplus moisture in the season 
of showers by the elevated mountain-summit of the Black Hills, the Big 
Horn, and Wind Biver Mountains. Two years of observation at Fort 
Pierre, 1855 to 1857, would appear to support this view, as also do the 
general and local descriptions of the country by travelers and resi- 
dents. Observations at Fort Sully, however, which is very near Fort 
Pierre, both being on the Missouri near the forty -fourth parallel and 
the one hundredth meridian, show for 1872 an abundant summer rain- 
fall; while in 1856 there were but 3 J inches, in 1872 the quantity was 
10 inches. The range between the quantities in extreme years is at this 
point undoubtedly great, and the adverse influence on general cultiva- 
tion may be considerable. 

But none of this difficulty exists after passing a short distance west- 
ward at the same latitude. The bottoms of the Little Missouri Eiver 
abound in timber and grass, and all the country west of the one hundred 
and third meridian appears to have a favorable climate, the Powder 
Eiver and Yellowstone districts particularly. In the more decided val- 
leys of Montana, near the Eocky Mountains, local deficiencies exist, 
and irrigation is necessary. Facilities exist for such irrigation, how- 
ever, in abundant mountain-streams and easy diversion of their waters, 
but far the greater body of open country north of latitude 44o appears 
to need no irrigation. At Fortr Eandall, on the Missouri, at 43^ north 
latitude, and not far below Forts Sully and Pierre, before referred to, 
there is a reasonable abundance of rain from May to September j and 
on all the coteaux, or higher prairies of Eastern Dakota and Western 
Minnesota, there is no material deficiency. The same conditions are 
known to apply to the Eed and Pembina Eiver districts, and to the 
country on the Assiniboine and the Saskatchawan, chiefly beyond our 
boundary. As far as surveyed, the Upper Yellowstone district is found 
to be profujsely watered, though the vicinity of the new park is too 
greatly elevated to be free from summer frosts. 

Descending toward the Missouri the climate is greatly softened, how- 
ever, and it is especially mild about Fort Benton, where, also, though 
but 2,600 feet above the sea, the spring and summer rains are reason- 
ably abundant. 
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On all the plains proper — and the greater prairies of the western pai'ts 
of Kansas and Minnesota shonld be chissed avS plains — the special defi- 
ciency of timber is such that every inducement exists to cultivate forests 
as a source of profit. The sweep of the fires by which the native forest 
has been kept down needs only to be averted to favoi: tbe most liberal 
growth of either deciduous or evergreen trees. The value of the pro- 
tection tree-plantations give can at once be realized, and while co-opera- 
tion and legislative aid are desirable in the highest degree, there is still 
a certain reward within reach of every single and isolated planter. 
Protection against the sweep of surface-winds, especially in winter and 
spring, is a great need of the prairies, even in Illinois ; and a practical 
comparison of their productiveness when partially sheltered, as is so 
common through the natural oak-openings of Wisconsin, shows a great 
preference over the entirely naked rolling prairie. Lands so shieltered 
can be more profitably cropped than the unsheltered rolling prairies, 
especially in wheat. The requisite detail as to modes of planting, and 
to classes and varieties of timber -trees, has been clearly explained in 
several publications by practical cultivators. The commissioners ap- 
pointed under an act to promote the growth of forest-trees of the State 
of Wisconsin have, in their reports, thoroughly treated the practical 
questions of actual planting. Many other official reports and private 
publications have urged the same general policy, and have explained 
the conditions of its operation for different localities. All these writers 
ascribe important modifications of the local climate to the influence of 
belts or bodies of woodland, and in no case haVe results been reported 
adverse to the hope of such benefits. 

Under these circumstances the time is particularly favorable for legis- 
lative action, inciting or positively requiring tree-planting as a condi- 
tion of the original disposal of the public lands. Public opinion is so 
favorable on the point of anticipation of personal profits to every 
planter that no burden would be imposed by such legislation which 
would not be returned to every land-holder directly 5 the general benefit 
resulting A^ould be additional to the personal benefit. No more favora- 
ble circumstances for initiating measures on the part of the General 
Government could be expected in any case. 

In common cultivation extraordinarily favorable effects are produced 
by the simple process of mulching ; covering the surface with some light, 
loose mass, composed of vegetable matter undergoing slow decompo- 
sition, if possible, but nearly the same benefits are realized by covering 
the surface with material affording protection simply. Soils that would 
otherwise harden to absolute imperviousnese, and destroy the local 
vegetation in consequence, are by mulching kept uniformly moist 
through long periods of absence of rain. The same principles apply to 
a forest-covered surface ; loose deposits of leaves usually practically 
mulch the actual Surface, retaining moisture for a long time after its 
absolute loss oil open plains ; and, in addition, the entire depth of the 
forest is in a moistened and moderated condition, holding more or less of 
the products of constant evaporation, and tempering the winds which 
sweep over it by absorption of heat and diffusion of humidity. The 
agency of forests in such surface modification cannot fail to be great in 
the moderate climate of the latitudes of the plains. At higher temper- 
atures, and with an intrinsically barren surface, the resulting influence 
might not be perceptible, but cool as the summers are at any point from 
the thirty-eighth to the forty -ninth parallel, the surface-winds need only 
slight accessions of humidity to rob them of special aridity. 
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PROPORTION OP RAIN-FALL THROWN OFF IN SURFAOB-BRAINAGE. 

The actual proportion of the rain falling on any district, thrown off 
in the ordinary surface-drainage, has been calculated with care in 
many cases as a basis for the construction of works for the supply 
of water to cities' The results are variously stated at from 50 to 75 per 
cent, of the apnual fall, in average districts of the Atlantic States. 
Ellet calculated the discharge of a stream called Anthony's Creek, 
a tributary of the Greenbrier Eiver of Virginia, by daily measure- 
ments for one year, to be 70 per cent, of the quantity falling in that 
year, and C5 per cent, of the average fall for a period of years. 
In all these localities of the Eastern States a fair proportion of 
woodland, and also of loose soil and cultivated surface, w^ould be in- 
cluded, thus affording conditions much more favorable to the retention 
of moisture, and its absorption into the soil, than those existing on the 
general surface of the plains. If the rain-fall of Maryland, at 44 inches, 
should average to throw off 60 per cent, as a basis of available drainage 
for water-supp^ly to reservoirs, there would be 26^- inches of waste, or of 
ordinary flow into rivers, and 17J inches permanently diverted by ab- 
sorption and evaporation. And of the quantity thus retained and 
re-supplied to the air some portion would inevitably be re-deposited in 
rain } and thus the. primary rain-fall, as it may be called, may at the 
season of showers receive considerable augmentation. And this increase 
once established, it becomes permanent so long as the surface continues 
favorable, increasing the humidify of the local atmosphere and the cul- 
tivable capacity of the soil. 

Applying this analogy to the plains, a quantity of 20 inches now found 
falling on the dry surface, and of which 70 to 90 per cent, is immedi- 
ately thrown oft* in the streams and rivers, may, by covering the surface 
with forests in part, and by breaking up the hardened turf in cultiva- 
tion, diijainish the waste from 80 to 60, or even 50, per cent., retaining, 
say, 6 or 8 inches of this quantity in some form, and at least preventing 
the immediate waste from which no secondary benefits can now be de- 
rived. . The practical value of the primary water-deposit cannot fail 
under such change of surface to be equivalent to an addition of 10 per 
cent, to such original quantity j sufficient in many cases to secure im- 
portant results, and to obviate deficiencies that are 'now decisively ad- 
verse to whole classes of crops. A further measure may be suggested 
here, in the construction of what may be called temporary reservoirs, 
in which the surplus of the profuse showers falliug in spring and early 
summer may be retained to be distributed by channels of irrigation, or 
to secure general benefits by simple retention. The cost of such works 
need not be great, nor need they be more than such temporary obstruc- 
tion of the smaller drainage-channels as is within the power of a few 
settlers at any locality to construct at any time. . For these, as for all 
]3reliminary works of the kind, the agency and means of the railroad 
companies may be easily and effectively employed. Whatever may be 
found practicable in this respect, it is clear that 8 to 10 inches of rain- 
fall in the three or four months of most rapid gi^owth can be utilized to 
a much greater extent than to permit 80 i3er cent, of the quantity to 
run off at the moment it falls, affording no useful result, and only flood- 
ing the valleys of the Kansas and its tributaries at a time when no sur- 
plus is wanted in these valleys. Travelers and surveying parties have 
frequently found these rivers flooded in May and J une from the Tain-fall 
of the plains alone, and not from the melting of mountain snows. The 
Platte has generally a rise in June, due to its mountain supplies, but 
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the Kansas does not receive any drainage from the mountains proper; 
the upper tributaries of the Arkansas and the Platte cutting off the en- 
tire mountain drainage, and covering all the district at the immediate 
eastern base. 

There is every encouragement, indeed, to efforts directed toward the 
utilization and retention of the actual rain-fall of the central portion of 
the plains, that portion near and between the existing Pacific Eailroad 
lines. And the modes suggested are chiefly such as are intrinsically 
calculated to repay any expenditure, personal or general, whether ex- 
pected general consequences shall be realized or not. Timber- cultiva- 
tion is in itself profitable, and its success certain, so far as any require- 
ments of soil and climate are concerned. It may, therefore, be under- 
taken by the isolated settler, by the colony where association is most 
readily accomplished, by the railroad for the protection of its own line 
and the improvement of its own lands, and by the States and the Gen- 
eral Government, as a condition of the original, convey ence of title. In 
either and all these cases the sufficient remuneration for any expenditure 
can scarcely fail, and the general result will exhibit benefits proportioned 
to the extent of the co-operation by which any work may be undertaken. 

To an agriculturist, the theory and the practical results of mulching 
are so constantly recalled in this connection that we cannot forbear a 
further reference to this point. On soils unbroken tod hard in surface 
even the abundance of eastern summer rains is almost wholly thrown 
off, and they suffer from drought in a ^imate with an average annual 
fall of 4 inches per month. But the same surface, if covered with loose 
materials, if in forest, or if under deep and thorough culture, scarcely 
suffers at all in the most extreme seasons. The moisture is simply re- 
tained and utilized, perhaps 40 or 50 per cent, only being thrown off, as 
against SO per cent, for the naked and unbroken field. And the spe- 
cifically mulched surface retains abundant moisture always, the surplus 
penetrating deeply, when it falls, and capillary attraction slowly but 
steadily bringing it to the surface, so protected, for months afterward. 
Equally striking is the retention of moisture in the woodlands. Every 
condition requisite to the penetration of the earth by the falling rain, 
and to its subsequent return to the surface as wanted, is more decisively 
afforded by the dense forest than by the most skillful mulching in culti- 
vation. 

The permanence of woodland springs and the slow but steady flow of 
forest streams are familid.r facts ; and the change which absolute re- 
moval of the forest makes cfn any surlaoe of the Central States is very 
striking. Denudation of the uplands of central Kew York or New 
England has already worked serious evils, greatly reducing the fer- 
tility of exposed lands. Similar results have been felt in Germany, 
and efforts to restore forests to these denuded tracts are found to en- 
counter almost insuperable difficulties. The increased severity of the 
winds, and the caustic, and absorbent character of these winds at very 
low or high temperatures, often destroys an incipient growth of forest- 
trees, which would have been safe if protected. Some such difficulties 
may very likely be encountered in planting on the plains, but that they 
are not insuperable may be inferred from the fact that in Germany, as 
in New England, something of the same difficulty exists in restoring for- 
ests to tracts known to have been originally clothed with a heavy 
growth of trees. The growth of forests, in nature, is the slow work of 
centuries, and special causes" of injury, resulting from man's agency, 
steadily invade and diminish these primeval growths. The most con- 
stant danger on fhis continent is from fires,, and the savage tribes are 
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as destructive in tliis respect as the civilized races, wlio have some care 
to restore v/bat is by accident or intention destroyed. In the Eastern 
and Central States of tlie Union the great obstacle to easy settlement 
was the heavy forest, hufe at the border of the plains the new necessity 
is to build up v^'hat our habit has been to wastefuUy cut away. But 
the power of associated effort^ of legislation, and of public opinion is 
fully equal to the emergency. There is no natural obstacle so great as 
to be insui^erable, and iiarticularly in the climate we find more to favor 
than was expected. In the soil there is also the most decisive evidence 
of adaption to forest growths, if we can only secure the presence of a 
fair proportion of moisture. 

It can scarcely be doubted that forests are the order of nature for the 
amelioration of both soils and climates in the temperate latitudes. 
They distribute and retain the water which, though it may fall in suffi- 
cient profusion, is wasted in the sudden flow from a dry and bare sur- 
face. They secure also such permeation of the surface as is essential to 
the decomposition of its elements, and to the formation of the soluble 
products required in the nutrition of both plants and animals. Fores t- 
soils are always rich ; in those of the Central and most of the Eastern 
States nothing could exceed the diversity of adaptation to valuable pro- 
ducts in cultivation. Inequality of elements and irregularity of produc- 
tiveness are the usudl characteristics of the soils of open plains 5 and a belt 
of heavy timber of deciduous trees, even if lying beside the richest western 
prairie, is found by the settler to ^ceed the prairie in productive capacity. 
This is a direct consequence of the diffusive and permeating power of the 
trees themselves ; not a condition created by original advantages. Such 
heavy timber-soils will produce one-half more of corn or wheat, in most 
cases, than the prairie-soil lying immediately beside them. On the -thin 
and sandy soils of the Atlantic sea-board the pine or other evergreen 
alone will grow ; the intrinsic deficiency of mineral elements being be- 
yond all power of correction. But even here the surface-soils were for 
a time highly productive, when the primeval growth of pines was first 
cut away ; and now the only renovation possible without undue expense 
is through a renewed growth of pines. No spot of the plains so far 
identified has soils intrinsically as thin, inferior, and deficient as many 
of those that lie near the Atlantic coast from !N"ew Jersey to Georgia. 



CITY MILK SUPPLY. . 

The milk supply of our cities is a subject of rapidly increasing impor- 
tance not only to the consumer, but also to the agricultural regions which 
are being called on to furnish this staple of food. It is but about thirty 
years since our largest city commenced to receive milk regularly by rail, 
and twelve years ago its longest line of milk supply did not extend one 
hundred and afty miles. I^fow l^ew York receives daily from Kutland, 
Vermont, distant two hundred and forty-one miles, and from Pittsfield, 
Massachusetts, distant one hundred and sixty-seven miles on another 
route. Three years ago, Saint Louis, with a population of 310,000, obtained 
all its supply from its suburbs ; now an estimated proportion of one- 
eighth of its supply is received by rail from distances up to ninty-five 
miles. 
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ADULTERATED MILK. 

In yiew of the fact that the trade in fresh country milk for the single 
market of New York represented, in 1871, a yearly gross income to pro- 
ducers of $4,170,000, while the entire exi)enditure for city consumption 
exceeded $15,000,000, it will be perceived that fraudulent and deleterious 
enlargements of the volume of supi)ly seriously affect the interests of 
agriculturists while bearing more directly on the consum crs. As concern- 
ing the latter class, the adulteration of milk is attracting increasing solici- 
tude in the larger cities of our own country as well as those of Europe. 
Milk inspectors and chemists, acting under direction of boards of health, 
have repeatedly called attention to the current depreciation c/f this impor- 
tant article of human food, and the injuries resulting to the public health, 
especially in increase of infant mortality. The ills of adulteration fall most 
heavily on the poorer classes who constitute the mass of city population ; 
but medical testimony has shown that they affect the young life of the 
high^ ranks of society to a much greater extent than is commonly under- 
stood. The apathy consequent on an imperfect appreciation of these evils 
has much impeded the execution of State and city laws concerning watered 
and impure milk. Experience has also shown that a common tendency 
has been to embarrass the statute by unwise qualifications. Boston, a 
pioneer in the matter of milk inspection, tried the proviso of guilty 
knowledge" on the part of sellers at intervals of several years, and the 
results induced the State legislature to return in 1869 to the .unqualified 
liability of the person selling Or intending tjo sell, with heavy penalties 
foi: infringements of the law. 

ACTION OF THE PRESS. 

London is at the present time suffering under a like qualification 
affecting the milk clause of the food-adulteration act, parsed somewhat 
hurriedly at the close of the parliamentary session in 1872, but the defects 
of this statute have been in some measure remedied by journalistic vigi- 
lance. One periodical publishes not only names of venders of depreci- 
ated milk, but also lists, revised monthly, of venders of the genuine 
article, and the combined action of law and the public press is having a 
visible effect in that vast metropolis, which for generations has experi- 
enced the injuries of adulteration. It is but a few months since the 
British Medical Journal published. the results of an investigation i-nto 
the character of the milk furnished to London hospitals, showing that 
the supply of the thre elargest, Guy's, "St. Thomas's, and Sfc. Bartholo- 
mew's, was very largely depreciated, that of the latter being nearly one- 
half water and one-half milk. 

A marked instance of the power which a leading journal can exert in 
exposing to general notice abuses affecting the public welfare was ex- 
hibited in the issue of the New York Tribune for May 21, 1872, contain- 
ing material which had been collected during several days by a corps 
of employes of that paper, assisted by a few city officials. These employes 
visited the depots of milk-receipt at railroad termini in New York and 
Jersey City, stores of milk dealers, and a portion of the swill-milk" 
stables of Brooklyn and vicinity. At the depot of the Erie road, in 
Jersey City, the depot of largest supply, the milk was delivered between 
midnight and 4 a. m. Specials sent to this point reported that 
watering was freely carried on while the milkmen were crossing 
in the ferry-boat to New York, and additions of salt, saleratus, chalk, 
&c., were observed. Samples purchased of thirty-four ntyned venders 
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were afterward subjected to chemical tests. In all these cases the milk 
had been skimmed before receiving liberaV additions of water, and in 
seven or eight of the samples was" found " a large amount of salts, 
showing adulteration by foreign substances." The reporter who visited 
the depot in Forty-eighth street, l^Tew York, the point of next largest 
receipt, having disguised himself as a milk-dealer's assistant, witnessed 
the pouring of milk into large receivers containing water, and obtained 
samples from sixty-eight named venders. The milk in all these cases 
had been much skimmed before watering, some of the samples showing 
scarce a trace of the buttery substance of the original milk. In Brook- 
lyn and vicinity, twelve swill-milk stables were visited, containing at 
the time over one hundred and fifty cows, the number per stable rang- 
ing from three, to thirty-six, excepting in two, which had been emptied 
by distemper. Bad ventilation and the grossest filth were the general 
rule. Milk odorous with the smell of distillery-slops, and drawn into 
.dirty vessels from unclean animals, was being made ready for convey- 
ance in wagons which stood by, bearing in large letters the labels of 
"Pure Country Milk," "Pure Long Island Milk," &c. 

In New York itself, where the feeding of distillery-swill for milk was 
formerly carried on to a most alarming extent, this nuisance is now-s 
mostly abated. The report of the board of health for 1870 says that, so 
far as is known to the board, there are no milch cows in that city fed oj\^ 
distillery-swill or other deleterious substance. 

SUBSTITUTION OF CONDENSED MILK. 

In view of the prevalence of depreciated milk in our large cities, 
recourse has been recommended to the use of condensed milk, particu- 
larly the "plain condensed," or milk condensed without addition of sugar. 
A late report of Dr. C. F. Oheindler, chemist to the New York board 
of health, showed that large amounts of an excellent article of this de- 
scription were used by various hospitals and charitable institutions of 
that city. [Eeport of this department for 1871, page 183.] But the 
necessity of exercising care in selecting an approved brand is illustrated 
by his statement in the report of the board for 1870, giving the follow- 
ing analyses of good milk of average quality, the same article condensed 
"plain," and plain condensed milk sold by a certain New York company : 





Pure milk. 
• 


Pure, milk con- 
densed. 


Condensed milk 
sold by a New 
York comi^any . 




Fer cent. 
4. 00 
4. 00 
5. 00 
0. 65 
86.35 


Per cent. 
16. 00 
16. 00 
20. 00 
2. 60 
45. 40 


Per cent. 
1.75 
15.80 
■ 18. 90 
2.21 
61.34 












100. 00 


100. 00 


100. 00 



, In the latter case there remained not more than one-eighth of the 
butter contained in the original milk, seven-eighths having been skimmed 
off and sold for cream. He adds : It is a notorious fact that most of 
the condensed-milk companies regularly send oream to the New York 
market." . 
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Analyses of samples of the plain condensed milk of several companies, 
presented by Dr. Chandler in May, 1872, are as follows : 













Accepted stauci- 




American . 


l^orclcn. 


KocKlanci. 


J^agle. 


ard. of coiiclensed 










milk. 






-L Of ColtC 


Per cent. 


Per cen t. 


JPev cen t. 




• 13. 74 


H.39 


11. 67 " 


11.77 ' 


13. 12 




14. 12 


12. 96 


12.63 


13. 03 


14. 44 


Sugar 


17. 24 


14. 12 


13. 89 


14. 38 


ie.30 


^altB 


2. 64 


2. 30 


2. 24 


2. 36' 


2. 60 




52. 26 


59.23 


59.57 


58. 46 


53. 54 




100. 00 


100. 00 


100. 00 


100. 00 


100. 00 



AVERAGE ADULTEEATION, AND ITS EFFECT ON PRICES. 



It is calculated by Dr. Chandler, from long-continued investigation, 
that the milk supply of New York and Brooklyn receives,on an average, 
one quart of water to every three quarts of pure milk before reaching 
consumers. It cannot be otherwise than that this artificial extension of 
supply should depreciate prices obtained by producers. Eecent tabular 
statements, published by milk associations concerned in the New York 
market, go to show that the average net price obtained by farmers ship- 
ping to that city had fallen fully one cent per quart during the three 
years from 1869 to 1871, inclusive. Reports for 1871, received by the 
Department, indicate the total receipts by rail during that year, for 
the city of New York and vicinity, to have exceeded 27,800,000 gal- 
lons. With the addition of water in the proportion of one to three be- 
fore delivery to consumers, we find milk-growers deprive of a business 
which would return to them $1,390,000 yearly, at an average first price 
(^f 15 cents per gallon, city consumers, on the other hand, paying more 
than $3,700,000 annually for water; and these losses are increasing. 
This calculation does not touch the supply of swill-milk from the 
city suburbs, stated at about 1,800 gallons daily in 1872. Putting aside 
extension by water, this deleterious stuff causes an additional forestall- 
ing of country production to the amount of 657,000 gallons of milk 
yearly, an item of comparatively small consequence to the great milk- 
growing region, but quite significant in city health reports. It has 
been stated that, in 1841, swill-fed milk constituted nearly the whole 
supply of New York. 

• SUPPLY BY RAIL. 

The statistics of milk supply by rail include the most important rela- 
tions between the producer and the consumer. This medium of convey- 
ance, in opening a market to regions hitherto comparatively isolated, 
has compelled dairy-farmers to study more carefully questions of feed- 
ing and the home management of milt, and has made charges of trans- 
liortation and handling by middle-men and city milkmen points of con- 
stantly growing consequence. Some material concerning prices obtained 
by shippers in different sections of the country, cost of transportation, 
and methods of management, has been given in the reports of the De- 
partment for 1870 and 1871. The following exhibits are from correspond- 
ence' with milk producers, railroad officials, secretaries of agricultural 
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societies, and other parties on leading lines of milk supply, and from 
miscellaneous sources. In summaries of prices and charges of trans- 
portation, reduction is made to quarts, in order to a ready comparison 
of the trade returns of different regions. 

SHIPMENTS TO NEW YORK. 



In the New York trade the milk is shipped by the producers at the 
country stations on milk-cars fitted up and cared for by the railroad 
company. The farmer furnishes his 6wn cans, each often gallons' 
capacity, and costing him $6 or more. The shipments are to dealers 
who have contracted to pay a certain price for a designated season, or« 
they are on commission. Freight charges are paid by dealers at the 
city terminus. On the Erie road, the line of largest shipment, and on 
the New York and Oswego Midland, the charge is 55 cents per can, for 
all distances 5 on other roads, 60 cents per can, excepting shipments 
from points on the Harlem Extension, one hundred and thirty miles to 
two hundred and forty-one miles from New York, which are charged 80 
cents per can. The following summary of average prices received by 
farmers at stations of shipment is derived from replies to (Circulars ad- 
dressed to station-agents and others on the various lines of supply : At 
points distant about thirty miles from New York, 3J cents per quart in 
summer, 5 J cents in winter ; at fifty miles, 3 cents In summer, 5 cents 
in winter ; at one hundred and fifty miles to one hundred and seventy 
miles, on the Housatonic route, 3 cents in summer, 4 cents in winter ; 
at one hundred and fifty miles to two hundred and forty miles on the 
Harlem Extension, 2J cents in summer, 4 cents in winter. The ^aver- 
ages of the regions of largest shipment are very nearly 3 cents in sum- 
mer and 5 cents in winter. Taking the whole supply, the cost per quart 
laid down at the depots in New York City ranges from 4^ cents in 
summer and G pents in winter, for receipts from points distant one hun- 
dred and fifty miles or more, to 5 cents in summer and 7 cents in winter 
for receipts Irom distances of about thirty miles. 

The following will give an idea of variations in average prices^at d.ift. 
ferent points : 



Points of sliipmcnt. 



Cbappaqua, X. Y . . . 
Croton Falls, N.Y.. 

Monroe, N. Y 

Chester, N. Y 

Cornwall, N. Y 

Goshen, N.Y 

Lagrange, N. Y 

Billings, N.Y 

Moore's Mills, N. Y. 

Verbant,N. Y 

Milll)roolv-, iS'-. Y 



'A 



Miles 
33 
46 
50 
55 
56 
60 
74 
76 
78 
81 



Price per 
quart. 



Cents. 
31 

•4 
3 

3i 

3 

3 

3J 

3 

3i 

3 

3 



Cents. 
5^ 
5 
5 
il 
5 
5 
5 
4* 
4} 
4i 
4i 



Cents. 
U 
U 

H 
U 

u 
u 



Points of shipment. 



Attlebiiry, li^.Y ... 

Stissing.N. Y 

Pine Plains, N.Y-. 

Husted, N. Y 

Stephentown, X. Y 

Canaan, Conn 

Sheffield, Mass 

Pittafiold, Mass.... 
EAst Dorset* Vt . . . 

Clarendon. Yt 

Itntland, Vt 



Distance from New] 
York. I 


Price per 
quart. 


Freight per qaart. | 


Summer. 


0 


Miles. 


Cents. 


Cents. 


Cents. 


97 


3 


5 


li 


96 


3 


5 


u 


100 


3 


5 




108 


34^ 


41 


1^ 


170 


2-i 


U 




130 


3 


4 


H 


136 


3 


5 


14 


167 


3 


4 


U 


216 


2i 


4 


2 


235 


2i 


4 


2 


241 


21 


4J 





The correspondent at Goshen reports prices at 3, 4, and 5 cents, for 
periods of four months, respectively. Mr. Orrln Wakeman, of MiUerton, 
New York, informs us that for the first few years after the completion 
of the New York and Harlem road, which took place in 1851, the 
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freight-charge was 30 cents per can, or | cent per quart. It was after- 
ward raised to 40 cents per can, and for the last ten or twelve years the 
charge has been, as at present, 60 cents per can. From 1851 to 1860 
farmers received 2J cents per quart in summer and 3J cents in winter, 
namely, October 1 to April 1, and from the early i)art of 1861, generally 
speaking, 3J cents in summer and 5 to 6 cents in winter. Shipments 
from Millerton are by several lines of rail. The correspondent at Rut- 
land, Vermont, states that the milk-car leaves that station at five min- 
utes past 9 a. m., and is due in New York at about half past 12 at 
night. The station-agent at Clarendon, Vermont, writes that the busi- 
ness there has but just commenced, and is increasing, and adds : 
''Milk, at present prices, is doing about 35 per cent, better than but- 
ter or cheese. The latter heretofore has had the lead in dairy matters." 
The business of milk shipment from Vermont is of recent date. The 
report from Canaan, Connecticut, is for shipments by the Housatonic 
road. 

Mr. Otis T. BedelJ, president of the United Farmers' Milk Company, 
doing business in New York, writes that the retail prices of milk in 
that city from 1869 to 1871, inclusive, were 10 cents per quart in sum- 
mer and 12 cents in winter, and that during the summer of 1872 the 
price was brought down to 8 cents. The secretary of the Iron Clad 
Can Company writes that the summer prices of 1872 varied from 8 
cents to 10 cents per quart, averaging 9 cents. 

Eeports received from freight agents and superintendents give the 
following as the shipments over the several named roads above for the year 
ending December 31, 1871 : Erie, 11,733,500 gallons, including 306,092 
gallons of cream and 14,217 gallons of condensed milk; New York and 
New Haven, 3,144,330 gallons ; New York Central and Hudson Eiver, 

I, 925,557 gallons 5 Central New Jersey, 543,770 gallons; South Side,wct> 
Long Island, 359,944 gallons ; United Eailroadsof New Jersey, 365'(cans^^ 
per month. No report has been received from the New York and Har- 
lem. Eecent estimates have placed the shipments on that road at six- 
sevenths of the amount shipped on the Erie, which, on the above basis, 
v^ould Show about 10,057,280 gallons for 1871, making the total receipts 

in New York and vicinity, in 1871, by tHe named roads, over 27,800^000 
gallons. Eeceipts by the New York and New Haven road were (ex- 
cepting three stations) from Connecticut and Massachusetts, and in- 
cluded 1,858,497^ gallons by the Housatonic road and 581,487^^ gallons 
by the Naugatuck. 

History of sMpments hy the Urie road, — In 1843, soon after the open- 
ing of the Erie road, it carried 795,376 gallons; in 1851, 3,152,639 
gallons; in 1861, (year ending June 30,) 6,103,652 gallons; in 1871, 

II, 733,500 gallons; in 1S72, 11,720,580 gallons, including 332,340 gallous 
of cream. Mr. Emmett Moore, milk agent of the road, writes that the 
business has increased about 10 per cent, yearly, on an average, for 
the last ten years. The apparent diminution in 1872 arose from the 
transfer of shipments of the Middletown, Unionville and Water Gap 
road and the New York and Oswego Midland to independent accounts 
of the latter corporation. The freight charge on the Erie line being 55 
cents per can, or 5 J cents per gallon for milk and 60 cents per can for 
cream, it will be seen that the gross income from transportation of milk 
and cream on that road, in 1872, amounted to $616,293.60. Eighty miles 
is the extreme distance of shipment. 

Orange County milk, — Orange County, New York, has long been prom- 
inent as a milk-producing section. Several short lines of rail traverse 
it and swell the volume of transportation over main roads. The folio w- 
22 A 



338 



AGRICULTURAL REPORT. 



iug shipments, reported for 1871, by three of these branch roads will 
serve as a very partial illustration of the importance of the milk busi- 
ness in that county. From Five Points, on the Warwick Valley road, 
ten miles in extent, 1,831,930 gallons, including 87,790 gallons of cream ; 
by the Goshen and Deckertown road, twelve miles in length and receiv- 
ing from distances of two and a half miles on either side, 1,356,000 
gallons; by the Middletown, Unionville and Water Gap road, fourteen 
miles long, 1,117,307 gallons. 

Miscellaneous particulars, — The New York and Oswego Midland (includ- 
ing by lease the New Jersey Midland) commenced transporting milk to 
New York over its own line in July, 187 2, and for the last six months of that 
year shipped 955,909 gallons, averaging about 5,224 gallons per day ; 
extreme distance of shipment ninety-eight miles. H. M. Weed, general 
freight agent, writes that the shipments will be increased during 1873 
to fully 15,000 gallons per day, through enlarged facilities for transporta- 
tion, and adds : " The transportation of milk by rail to New York is a 
very profitable business, although attended with great risk. Our train 
must be in New York by 2 a. m., otherwise milkmen are likely to refuse 
to receive ; in that case we lose our freight and have to pay for milk. 
We can put about 200 cans (8,000 gallons) in a car ; each car will net 
the company about $100. 

The Dutchess and Columbia road, traversing Dutchess County, New 
York, from Millerton to Dutchess Junction, reports for the year ending 
December 1, 1872, 1,598,693 gallons, including condensed milk to the 
amount of 31,096 gallons from Millbrook, and 12,836 gallons from Clove 
Junction. The Connecticut Western road, touching the New York 
State-line at Millerton, commenced running its milk-train April 1, 1872, 
and during the remainder of that year carried from stations between 
Winsted, Connecticut, and Millerton, New York, 328,785 gallons. From 
points on the Harlem Extension from West Lebanon, New York, to 
llutland, Vermont, inclusive, there were shipped during the year ending 
November 30, 1872, 943,410 gallons, nearly one- third of the amount be- 
ing from the stations of Eutland, Clarendon, Wallingford; and Danby, 
Vermont. 

Mr. Eli Smith, of Sheffield, Massachusetts, on the Housatonic road, 
writes that this station sends more milk to New York than any other 
station on the road, West Cornwall, Connecticut, coming next in size 
of shipment. From the former point 2*42,750 gallons were shipped in 
1872. T. S. Gold, of West Cornwall, secretary of the Connecticut 
State Board of Agriculture, reports shipments from that point in 1872 
at 241,165 gallons. Average net price for the six months commencing 
April 1, 3 cents per quart, not including a small fraction, probably 
enough to cover commission ; for the six winter months, 4J cents over 
commission. 

SHIPMENTS TO PHILADELPHIA. 

Mr. Benjamin T. Lovett, secretary of the Dairymen^s Association of 
Philadelphia and Camden, writes that the receipts of milk in Philadel- 
phia are chiefly by rail and from within forty miles of distance, the limit 
of shipment being about fifty miles; a small percentage of the total 
receipt is by wagons. He gives the following statement of receipts by 
the several named roads : By the Korth Pennsylvania road, for the 
year ending October 31, 1871, 2,498,438 gallons^ the Philadelphia and 
Eeading road, for the nine months ending September 30, 1872, 2,105,080 
gallons ; the Phfladelphia, Wilmington and Baltimore road, for the year 
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ending October 31, 1872, 765,580 gallons; the Philadelphia and Balti- 
more Central road, for the nine months ending October 31, 1872, 462,500 
gallons 5 the West Chester and Philadelphia road, for the year ending 
at the same date, 488,500 gallons ; the Pennsylvania Central road, for 
live months ending August 31, 1872, 283,835 gallons. The city retail 
prices per quart are, in summer, 8 cents ; in winter, 10 cents. 

Mr. Lovett reports the prices paid by dairymen to farmers in 1872 as 
follows : From January 1 to March 31, 5J cents per quart for April, 
5 cents; from May 1 to October 31, 4 cents; from Isfovember 1 to De- 
cember 31, 5J to 6 cents. An analysis of this statement shows 4 cents 
for the six months ending October 31, and an average of 5 J cents for 
the other months. Eeplies to inquiries made by the Department bring 
out the fact that the rating of the cans is very generally by dry meas- 
ure. Taking this into consideration and deducting freight-charges of f 
cent per quart, paid by the farmer, net prices to producers at stations 
of shipment are exhibited at about 3^^ cents for the six summer 
months, and an average of 4f cents for the remainder of the year. 

The general freight agent of the Philadelphia and Beading road in- 
forms us that the receipts of milk at its Philadelphia depot in 1871 
amounted to 2,552,041 gallons. Freight rates, f cent per quart, or, more 
precisely, 8, 12, and 15 cents for cans of 5 gallons, 7 J gallons, and 10 
gallons, respectively. Shippers are required to prepay freight. 

Eeports from correspondents along this route indicate that the cans 
are most commonly 7 J gallons in capacity. 

The general freight agent of the United Eailroads of ISTew Jersey 
writes that the milk trafl&c on these lines of road has been so small that 
no special record of it has been kept, and that the agricultural regions 
through which they pass are almost exclusively devoted to truck-farm- 
ing. An effort is to be made to stimulate the traffic on some of the new 
branch roads ; the proposed rates of freight are from IJ cents per gal- 
lon for distances under twenty miles, up to 3 cents per "gallon for dis- 
tances over thirty miles. 

shipjMENTS to boston. 

The business of supply for the Boston market is chiefly managed by 
contractors, who, conferring with the i)roducers just before the com- 
mencement of each season of six months, fix the price per can at the 
farmer's door, and assume provision of cans, collection of the milk, and 
transportation by rail. The contractor leases a car of the railroad at a 
fixed yearly rent ; the actual cost of transportation is therefore to be 
deduced from the average amount of milk carried. The capacity of the 
milk-car is stated at 1,000 cans, the capacity of the cans beiug, on some 
routes, the Fitchburgh road for example, 8J quarts ; on other roads, 
as the Boston and Albany, 9J to 9f quarts. Average amounts carried 
on established routes, 750 cans and upward. The yearly rental per car 
has ranged from $5,000 for a runniug distance of twenty ipiles to $9,000 
for about fifty miles. 

A careful summary of reports received from points along the chief 
lines of supply presents the following exhibit of prices received by the 
farmer at his door, clear of charges for collection of milk and rail trans- 
portation, as well as cost of cans: At distances of about twenty miles 
from the city, summer price, April 1 to October 1, 32 cents per quart : 
winter price, not over 4| cents. Concord, twenty miles from Boston, 
reports 4y\- cents in winter. At distq,nces of twenty-five to forty miles, 
summer prices, 3J cents to 3^ cents; winter, 4J to 4J cents generally 
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diminishing as the distance increases. For larger distances, up to fifty- 
eight miles, the extreme of shipment, summer prices generally fall 
within 3i cents and winter prices within four cents ; as exceptions, 
Mason, South Lyndeborough, and JSTew Ipswich, in New Hampshire, 
report winter prices of 4^ to 4^ cents, as in the season of 1870-71. 

At distances of ten to twelve miles from Boston the milk is commonly 
taken up by milkmen who carry to the city in wagons. Prices at the 
farmer's door 4J cents in summer and about 5 cents in winter. The cor- 
respondent at Woburn, ten miles from Boston, writes that retailers pay 
at the car in the city 40 cents per can of 8J quarts in summer, and 50 
cents in winter, and that he is acquainted with farmers raising 40 cans 
per day and deliveriug to retailers in the city at these prices. In that 
vicinity 5 cents per can have represented the cost of collection and 
transportation either by wagon or rail. 

The conditions of first prices and charges of transportation affecting 
the bulk of supply are presented in the following table, the two last 
columns giving the cost of the milk laid down at the depot in Boston : 



Distance of points of sliip- 
ment from Boston. 


Price per quart at farm- 
er's door. 


Cost of col- 
lecting, per 
quart. 


Cost of rail 
transporta- 
tion per qt, 
(car rent.) 


Cost laid down in Bos- 
ton, per quart. 


Summer. 


Winter. 


Summer. 


Winter. 


20 miles 


Cents. 
3. 75 

3. 5 to 3. 2 
3.2 


Cents. 
4.4 

4. 33 to 4. 12 
4 


Cents. 
0.4 
.4 
.4 


Cents. 
.25 

. 33 to . 5 
. 5 


Cents. 
4.4 

4. 23 to 3. 95 
4.1 


Ce7its, 
5. 05 

5. 00 to 4. 97 
4.9 


f25to40 miles 

40 to 58 miles 





Putting aside shipments of twelve to fifteen miles, 4J cents in sum- 
mer and 5 cents in winter per quart will fully cover the cost of the 
milk when laid dowm at the depot in Boston. Shipments by the Con- 
cord car do not cost over 44 cents in summer. Amounts carried by this 
car are reported at about 1,000 cans, or 8,500 quarts, daily. City retail 
prices are 8 cents in summer, 0 cents in winter. 

During the winter of 1870-'71 prices throughout the greater part of 
the milk- shipping region ruled 3 cents to 5 cents higher per can than of 
late, and a controversy has prevailed since that time between producers 
and contractors on this point, l^he Massachusetts andlSTew Hampshire 
Milk Producers' Association, an organization of several years' standing, 
has endeavored by various measures to effect a return to higher prices. 
A number of farmers in the Concord section, which, from its large pro- 
duction of milk, feels quite sensibly the reduction of 5 cents per can, 
endeavored to make a direct arrangement with the Fitchburgh road for 
carriage of tliQir milk, the amount thus olfercd for conveyance reaching 
200 cans per day. A committee of the association having conferred with 
the directors of the road, thelattg: offered the applicants the same terms 
as those held with the contractor, namely, a car on lease at $5,000 i)er 
year, and, as an alternative, conveyance by local freight-train at 6 cents 
per can. The committee reported that neither alternative gave the peti- 
tioners a practicable opportunity ; the first required the lease of a whole 
car, and the second was impracticable, since the train had no regular 
running time. 

The legislature of Massachusetts, a little more than twelve years ago, 
passed an act requiring the use of sealed cans, showing capacity in wine 
quarts, under i^enalty of fine in case of neglect, ^his law is generally 
observed in that State, but an exception appears in the report from the 
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Harvard correspondent, who says: "Not a single sealed can has been 
left with me lately ; I do not think I have seen one for five years, cer- 
tainly not for two years. The law is a dead letter in this vicinity." He 
complains that this illegal usage operates, through irregularity in size of 
cans, to reduce the price received by the farmer to a rate below the 
nominal one. On New Hampshire portions of the routes, South 
Lyndeborough and Amherst report that fcAv of the cans are sealed, 
other points reporting sealed cans. 

In May, 1872, the Massachusetts law respecting adulteration of milk 
was made still more stringent, and a clause was inserted making the 
seller of milk which has been skimmed or partly skimmed liable to a 
fine of not less than $20 for the first oHfense, and not less than $50 for 
each subsequent offense. 

SHIPMENTS TO CHICAGO. 

Comparatively little milk is received in Chicago from points distant 
more than fifty miles from that city. On the Chicago and Northwestern 
Eailway fifty-three miles is reported as the extreme distance of regular 
milk shij^ment, and on the Chicago, Burlington and Quincy road seventy- 
seven miles. Producers ship to city dealers, the former paying freight 
and generally furnishing cans. 

Dr. J. H. Eauch, of the Chicago board of health, writes that during 
the six winter months of 1871-'72 city dealers paid fiirmers 4J cents per 
quart and retailed at 7 cents ; during the summer of 1872 farmers re- 
ceived 3 J cents, city retailers obtaining C cents. Farmers had received 
in the preceding year 5 cents per quart, gross, in winter, and 3| cents 
m summer 5 city retail prices, 8 cents and 7 cents. To show net receipts 
by farmers at points of shipment freight-charges must be deducted from 
gross prices. Eeports received by the Department from the Chicago 
and Northwestern Railway give transportation charges per can of 8 
gallons, for distances reachiug twenty miles, 10 cents for twenty to 
forty miles, 20 cents ; for more than forty miles, 24 cents. The Chicago, 
Burlington and Quincy road reports 15 cents per eight gallons up to 
about forty miles, 20 cents for fifty miles, and 25 cents for seventy-five 
miles. A summary of information' on net prices received in 1872 by 
farmers at country stations shows 2J cents in summer and 3J cents in 
winter, at points of largest shipment, correspondents at other jjoints 
reporting variations reaching J cent, in some cases more. 

Dr. Eauch offers a statement of the daily milk receipts of the city in 
1872, which, with some modification in the first two items, is as follows : 

By the Chicago and Northwestern Eailway 10,730 gallons ; Chicago, 
Burlington and Quincy, 2,322 gallons 5 Illinois Central, GOO gallons^ 
Eock Island, 300 gallons ; Chicago, Danville and Yiucennes, IGO gallons — 
making the daily receipts by rail 14,112 gallons ; 0,000 gallons from 
cows kept in the city swell the rec(^ipts to 20,112 gallons daily, or 
7,340,880 gallons for the year. He adds that the supply by rail has in- 
creased fully one-third over that of 1871, owing to increase of population 
and the removal by the board of many of the city cow-stables. Two- 
thirds of the cows kept in the city are swill-fed. The character of the 
city milk supply is claimed to be comparatively good ; water is the only 
^ means of adulteration used, as far as is discovered. 

C. C. Wheeler, general freight agent of the Chicago and Northwestern 
-Eailway, reports the receipts of milk by that road in 1871 at 2,900,649 
gallons. February was the month of smallest receipts, and August that 
of the largest ; their respective amounts being 193,082 gallons and 
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302,604 gallons. The receipts for 1872 were 3,916,328 gallons, showing 
an increase of 32 j}gv cent, over those of 1871. February was the month 
of smallest receipt; July that of the largest. Dundee, forty-seven 
miles from Chicago, furnished more than one-quarter of the amounts 
of the two years. The freight auditor of the Chicago, Burlington 
and Quincy road reports receipts by that road in Chicago for 1872 at 
847,608 gallons. 

Mr. W. S. Weightman, of Huntley Station, fifty-five miles from 
Chicago, wiites that producers incur much expense through improper 
management in the matter of cans, especially in delays in return of cans. 
Shippers find it necessary to provide three or four sets of cans, and often 
five or six sets ; thus an outlay of $20 to $25 is required to secure the 
regular daily shipment of one can of milk. In cases within his knowl- 
edge, loss of cans has averaged one can per year for each daily shipment 
of one can. Wear of cans is rendered unnecessarily large by the rough 
and careless handling of railroad employes. 

Mr. Y, Fredenhagen, of Downer^s Grove, twenty -two miles from 
Chicago, writes that dealers generally agree to furnish one-half of the 
cans, but even under this arrangement farmers are often obliged to pur- 
chase an extra supply on account of detention of cans. He complains 
that, through want of sufficient police surveillance at city depots, many 
cans are stolen, often full of milk. As to retail prices, while milk of good 
quality brought six and seven cents, swill-fed and adulterated milk sold 
at lower rates. 

SHIPMENTS TO ST. LOUIS. 

The first regular shipments of milk to St. Louis were from the neigh- 
boring counties of Saint Charles and Warren, on the line of the North 
Missouri road, in the latter part of 1870. Colonel !N. J. .Colman, of Col- 
man's Rural World, writes that the city receipts by rail now reach an 
estimated proportion of one-eighth of its total supply. The business 
by rail is still in its infancy, owing to the large number of swill-milk 
dairies in the immediate vicinity, the owners of which are able to pur- 
chase brewers' grains at 2 cents per bushel, and distillery-slops at a pro- 
portionate price. Perhaps no city in the United States is so favorably 
situated for receiving its milk-supply directly from the country. I^^'umer- 
ous railroads, radiating from Saint Louis in every direction, penetrate 
sections of country admirably adapted to milk-production." City retail 
prices are 5 cents to 8 cents per quart throughout the year. [In 1870 
the price was 10 cents per quart.] 

Eailroad returns indicate ninety-five miles as the extreme distance of 
shipment. Price per quart generally received by farmers at stations of 
shipment, clear of freight, 3^ cents throughout the year. Freight-charges 
on the different roads raiige from f cent to J cent, without regard to dis- 
tance. The correspondent at Sandoval, Illinois, sixty miles from Saint 
Louis, reports prices averaging fully f cent lower, and adds that the cans 
contain more than their nominal measure. Only about six months had 
elapsed since the commencement of shijiments, which would not exceed 
on an average 30 gallons per day. 

Shipments by the Ohio and Mississippi Eailway for 1871 amounted to 
157,350 gallons, all from stations in Illinois. Freight i cent per quart. 

OTHER MARKETS. 

Theophilus Wilson, secretary of the Hamilton County (Ohio) Agri- 
cultural Society, informs us that very little of the milk-supply of Ciu- 
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cinnati is received by rail. Dairymen sell by beer-measure, while many 
of the grocers and dealers sell by wine-measure. Prices are the same 
for summer and winter. Hotels and milk-dealers pay 5 cents to 6^ cents 
per quart. Eetail price of milk, dry-fed^,'^ 10 cents per quart ; slop- 
fedjV 8 cents per quart. There are about two hundred and fifty dairies 
in and around Cincinnati, averaging thirty cows and 40 gallons of milk 
per day. Probably one-half of the dairymen use " dry feed," including 
brewers' grains, corn-meal, bran and shorts, and sheaf-oats, the other 
half using still-slops, refuse from starch-factories, with oil-cake, &c. 
Many wealthy families in the city and immediate suburbs keep their own 
cows. 

Gr, A. Martin, agricultural editor of the Commercial Advertiser, Buf- 
falo, New York, writes that the prices received by farmers at stations 
fourteen to twenty miles from that city have been as follows : From May 
1 to September 1, 2J cents per quart ; from September 1 to [N^ovember 
1, 3 cents , from November 1 to May 1, 3J cents. Milk is forwarded by 
rail from all points distant more than five miles from the city. Freight- 
charges are paid by the city dealers buying from farmers and retailing 
to consumers, and amount to 1 cent per gallon for every twenty miles of 
distance. The city retail price per quart, for the six months commencing 
May 1, has been 5 cents ; for the six months following, 6 cents. Pro- 
ducers and dealers sell by wine-measure. Erie, Chat^tuqua, 'and Catta- 
raugus Counties are peculiarly .adapted to dairying, which is, conse 
quently, their leading agricultural interest ; they furnish the city with 
an abundant supply, generally of excellent character. The Erie County ^ 
Co-operative Milk Association, organized by dairymen in Alden and 
Aurora Townships, opened a depot in Buffalo May 1, 1872, for the pur- 
pose of supplying milk directly to consumers. The sales commenced 
with 50 gallons per day, and soon reached 600 gallons daily. The asso- 
ciation is now in a prosperous condition. 

Mr. F. B. Shalters, of Beading, Pennsylvania, secretary of the Berks 
County Agricultural Society, writes that that city receives all its milk 
from farms within a distance of five miles. Eetail prices, 8 cents in 
summer and 10 cents in winter, per quart ; wine-measure only is used. 
During the summer the receipts are increased about 6,000 gallons per 
week, for the numerous ice-cream factories, some of which are very 
large establishments, operated by steam. The factories pay 20 cents 
per gallon, delivered. Pottsville receives about 1,000 gallons of milk, 
weekly, by the Philadelphia and Beading road, and the Lebanon Yalley 
branch takes about 240 gallons per week, from the west part of the county, 
to Harrisburgh. 

In the city of Washington small amounts of milk are received, daily, 
by the Baltimore and Ohio, and the Orange, Alexandria and Manassas 
roads, but the demand for country milk is urgent, and the business by 
rail is increasing. 

The Piedmont Milk and Produce Association, receiving milk on the 
Orange, Alexandria and Manassas road, from points in Virginia up to 
about eighty miles distance from Washington, commenced operations in 
February, 1872, and during the summer of that year received an esti- 
mated average of 250 gallons daily; winter receipts up to the middle of 
January, 1873, averaged not over 80 gallons per day total receipts for 
the first ten months, 36,520 gallons. Sales are on commission; pro- 
ducers furnish cans, 5-gallon and 10-gallon sizes ; freight is paid at the 
city terminus, and is charged to the farmers' account with the associa- 
tion. Gross prices to the producer, in summer, 5 cents per quart ; in 
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winter, 6 cents. Charges to be deducted are as follows, reckoned pei 
can of 10 gallons : 

Freight, for distances reaching thirty-live miles, 35 cents ; over fort;^ 
miles, 40 cents; cartage, 3 cents; commission, 10 per cent. This exhibit 
gives the net prices in summer, for shipments from points distant not 
more than thirty-live miles from market, at about 3J cents per quart, and 
for shipments of greater distance 3J cents ; net prices in winter, 4J and 4J 
cents. The association insists that there shall be no skimming of the 
milk, and repeated tests with the lactometer have proved that the re- 
quirement is well observed. Eetail prices in Washington are 10 cents 
per quart in summer and 12 cents in winter. 

In 1871 an effort was made to establish a milk business on the 
line of the Washington and Ohio Eailroad, penetrating the rich pastoral 
section of Loudoun County, but the enterprise resulted in failure, which 
is stated to have been caused by inability to secure proper facilities for 
transportation. 

MANAGEMENT OF MILK ON THE FARM. 

One of the greatest obstacles to success in new enterprises of ship- 
ment is the difficulty of impressing producers with the absolute neces- 
sity of perfect cleanliness in milking, and care of milk vessels, and of 
establishing themselves in accurate ipethods of cooling- The looser 
management which may suffice for milk not subjected to transportation 
wUl not suffice for milk which is to be carried long distances and made 
liable to considerable delay before consumption. Shippers who are nOt 
careful to inform themselves fully on points of management are often 
surprised, if not indignant, at having milk returned on their hands as 
sour which left their hands apparently in good condition, while their 
neighbors meet with no such misadventure. Eeturn of milk sometimes 
occurs through efforts of dealers to relieve themselves of a surplus; on 
the other hand it is frequently the result of improper management on 
the fi^rm. And when a producer has once established a reputation as a 
prompt, skillful dairyman, his account with the dealer generally suffers 
little deduction for sour milk. Participants in new enterprises should 
exert themselves to diffuse among all concerned a knowledge of the 
requisites of the business, since the difficulties arising from ignorance 
in this respect tend to depreciate prices and imperil the success of the 
whole undertaking. 

The following minutes of practice will be found suggestive, especially 
in new regions of shipment : 

An informant at Littleton, Massachusetts, says: Our most reliable 
dairymen now use tin milking- vessels ; wooden pails are not considered 
safe in respect to perfect cleanliness. Our milk-cans, 8J quarts in ca- 
pacity, are stopi^ered with bungs of maple, or other close-grained wood, 
these being preferable to tin stoppers on account of the jamming to 
which the neck of the can is liable in handliug by collectors, &c. The 
collector, in returning the cans from the train, throws them out upon 
the ground without stopping his wagon. The returned cans are very 
foul, often moldy. They are thoroughly scrubbed by hand inside, 
using warm water, then are scalded and rinsed, and placed bottom up 
on a rack out of doors to dry. The wooden stoppers are scraped and 
boiled ; when they are offensive to the smell, lye is used in the i)rocess. 
At milking-time the milk is strained into the can, which is set into a vat 
of cold water, the milk stirred from time to time, and brought to the 
proper temj)erature for shipment. The evening's milk is left overnight 
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in the water aud takeu up with the morning's milk for the train. It is 
required that the cans, before forwarding, be filled, and the bungs 
driven down firmly on tlie milk. This i)bint of complete filling is 
strongly insisted on by dealers, in order to prevention of injurious agi- 
tation of the milk during transportation. 

In like manner with the condensed-milk companies, the Illinois Con- 
densing Company, of Elgin, Illinois, is very precise in its rules for the 
guidance of parties furnishing it milk, fixing the limit of temperature 
of springs at different seasons of the year, &c. Its printed regulations 
include the following particulars : The milk must be drawn from the 
cow in the most cleanly manner, and strained through wire strainers 
into the cans, which are then to be placed, with covers removed, in a vat 
of cold water deep enough to come up to the height of the milk in the 
cans, and holding fully three times the quantity of water that there is 
of milk to be cooled. The milk is to be occasionally stirred while cool- 
ing. In summer, or in warm weather in spring and fall, the bath 
is to be spring- water, not over 52^ in temperature, the stream constantly 
flowing in at the bottom of the vat, and out at the top, in order to carry 
off the warmed water. The milk is to be reduced within 45 minutes to 
a temperature below 58^. Night's aud morning's milk must be sepa- 
rately cooled before mixture. 

Mr. Benjamin Cox, of Elgin, writes that stirring the milk while cool- 
ing is generally advocated and practiced there by shippers to Chicago, 
although a few object to the stirring. The cooling- vat should have two 
compartments, one for night's milk, the other for morning's milk. Slats 
an inch in thickness are nailed at the bottom in order that the w^ater 
may circulate under the cans. If no spring is accessible, cooling at the 
well is substituted, which method requires more care and labor. In this 
case, while the milk is cooling, fresh water is i^umped so as to flow down 
the side of the vat to the bottom, afterward passing out over the top of 
the vat. The temperature of the milk should be brought down to 58^. 
No use is made of patent coolers, and seldom of ice, but the Chicago 
dealers use ice freely after milk is received by them. In carrying to the 
railroad-station the milk is covered with blankets, aud, if the weather 
is hot, the one next tbe cans is wet with cold water. 

Mr. A. D. Smith, of Danby, Vermont, two hundred and twenty-three 
miles from. New York, writes to the same general effect ; but in respect 
to maintenance of temperature during extreme hot weather in convey- 
ing milk to the train, he says that the practice is to put ice around the 
cans th the wagon, and some place a piece of ice in the milk. The car- 
rying is timed so as to allow as little detention at the station as possi- 
ble. The dairy-farms of that section lie on hill-slopes, and are supplied 
with cool, permanent springs. Two-inch plank is used for the vats. 
Most of the dairymen now have ice-houses, often combined with the 
milk-houses, the lower story for milk and the upijer for ice. The rail- 
road has recently erected large ice-houses for supply of cars, at all 
points of considerable shipment. In past years cheese has been the 
leading dairy specialty of that region. A superior quality has been 
maintained, and consequently the highest market-prices received. The 
milk business which has grown up of late has had a beneficial effect 
toward preserving uniformity of prices. 

The managers of the Piedmont Association, of Washington City, ad- 
vise shippers that the temperature of the flowing bath should not be 
over 540, and that no ice should be allowed to toucli the cans or be 
placed in the milk, as such practices, though they may seem convenient 
for deliveries at the train, tend to more rapid change of the milk at a 
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later period. For protection in the wagon it is recommended to use 
blankets in likd manner as already stated. 

With their present amount of business, common freight-cars are used 
for transportation, without ice. Some of the larger" shippers have de- 
rived much advantage from the use of a patented cooler, which consists 
of two vessels, one within the other, so constructed that, by a very sim- 
ple contrivance, a thin sheet of milk is made to pass rapidly in a spiral 
direction between two bodies of water. The cooler is readily cleansed, 
thus avoiding a current objection against patent coolers. During April 
and a part of May, 1872, the milk shipped by the president of the asso- 
ciation, residing at Clifton, Virginia, thirty miles from the city, was 
nearly all sour when received in Washington, notwithstanding his en- 
deavors to fulfill directions as to cooling. On making trial of the just- 
mentioned cooler the difficulty disappeared. In order to test the im- 
provement fully, a 10-gallon can of milk, received from him in the mid- 
dle of May when the weather at midday was quite warm, was left in 
one corner of the railroad freight-depot for three days after its arrival, 
without ice or other protection, remaining sweet at the close of that 
time. The cooler would appear to be quite similar in principle to one 
which received a medal from the Eoyal Agricultural Society of England 
in 1872, but the form of application is different. 

Dr. S. L. Loomis,of Washington, who contributed an article on milk to 
the Eeport of 1861, and who has had considerable practical acquaintance 
with the business of milk shipment, in exemplifying the mistakes that 
sometimes occur, says that some years ago, when traveling on the line * 
of the EParlem Eailroad, and about one hundred miles from J^ew York,, 
he met a young farmer who had recently commenced sending milk to 
that city. The latter complained that while his father, whose farm was 
near by^ had no difficulty with his shipments, he himself, though brought 
up in the business and now following the accustomed course, was contin- 
ually having milk returned upon him. In reply, a test by thermometer 
was suggested, and the instrument when placed in the spring which had 
been relied on for cooling showed a temperature of 56^, 2P higher than 
the approved limit. His milk had not been properly cooled. It is im- 
portant that milk after being cooled should not be subjected to alter- 
nations of temperature. Farmers should also beware of delegating care 
of milk to servants whose reliability and competence is not assured. 
Dr. Loomis adds that the conditions attending the distribution of city- 
fed i]Tilk in Washington are substantially the same as stated by him in 
ISGl, and estimates that about 1,000 cows are now kept within the city 
limits. 

SEALED CANS. 

There can be no just reason for the use of one description of measure 
between the producer and the dealer, and another between the dealer 
and the consumer. Such usage is in eflect a deception. It is plainly 
desirable that cans should be sealed, showing their capacity in standard 
or (in common phrase) wine measure. 

OROANIZED ASSOCIATION. 

The circumstances of the milk trade point plainly to the desirability 
of some general organized communication between producers. Accu- 
rate and widely diffused information concerning home management and 
cost of production, conduct of transportation and charges of middle-men, 
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evidently tends, by steps however slow, to an equalization of the several 
contending interests involved in the business of milk shipment. Such 
complete information can be attained only through judicious organiza- 
tion. 

At the annual meeting of the New York Dairymen's Association in 
January, 1873, Mr. X. A. Willard, the president, said that the dairy 
conventions of the country are chiefly attended by cheese manufactur- 
ers and others (dealers, &c.) not actually engaged in farming. The 
consequence is that while cheese manufacturers have become highly 
educated in their employment, dairy-farmers have not advanced in a 
proportionate degree, if farmers would come together and interchange 
ideas freely, many of the now-existing evils would soon disappear. Mr. 
T. D. Curtis, in speaking of the efforts toward better systems of market- 
ing, urged the importance of strengthening the bonds of union among 
producers by the establishment of farmers' clubs in every school-dis- 
trict, these to be represented in town clubs, and the latter in county 
clubs sending delegates to State organizations. 

In comparing the systems of milk-shipment pursued in different 
regions, there will be perceived a decided advantage in the ^^ew Eng- 
land system of transportation by car-contract in lessening the differ- 
ence between prices to first hands and prices to consumers. This 
sysfcem has also brought heavy profits to contractors pn the lines sup- 
Inlying the Boston market. Under the stimulus of the high cost of 
winter production, energetic efforts have been made to divert a portion 
* of these profits to producers. For a time the project was entertained 
of the assumption by associated producers of the entire business of 
shipment up to delivery to city retailers. 

Limited enterprises of associated shipment have been carried out 
successfully in different parts of the country. Failures have occurred, 
as they do in all other descriptions of business. They enforce the cau- 
tion that in all such undertakings the field of operation with its local 
conditions should be adequately studied, and that the one person to 
Avhom must be committed the superintendence should possess the busi- 
ness qualification which will enable him to cope with those details which 
lie between the barn-yard and the city peddlers payments. Absence of 
such competent superintendence being the natural precursor of failure, 
its presence should be secured by that liberal compensation which will 
be in effect the truest economy. The disposal of a car-load of milk 
daily fi^om a tolerably compact region of production would not aj^pear 
to involve serious dilficulties, granted a united sentiment among ship- 
i)ers and a trusty and capable manager; otherwise, the case is quite 
different. The variations in prices found within the same region of pro- 
duction of themselves evince the minuteness with which individual 
operators watch the sails of their enterprise, and the agent of asso- 
ciated shipment must have a similar appreciation of the value of mar- 
gins" and the various other particulars which constitute the interval 
between success and its opposite, in new regions including especially 
the securement of reliable railroad service. 

As to enterprises involving heavy capital and extending over large 
nreas of country, risks would obviously be increased by the more com- 
} tiex service and the greater distance between managers and individual 

• ockhokTers. For the present a preference' is indicated for under- 
; ;)l:ings of moderate dimensions, which, in succeeding, would make 
uoic feasible the success of larger operations in the future. 
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PliOGKESS OF INDUSTRIAL EDUCATION. 

All the States except Arkansas, California, Florida, Illinois, Iowa, 
Kansas, Michigan, Minnesota, Missouri, Nebraska, Nevada, New York, 
Oregon, and Wisconsin have sold the entire amount of land-scrip 
granted to them by Congress under the act of July 2, 18G2. Of these, 
some have sold none, and others only a part. Arkansas and Florida 
have not yet received theirs from the Government, in consequence of 
their indebtedness to the Indian trust-fund, which is in the care of the 
Department of the Interior, and the Secretary did not feel authorized to 
deliver the lands while this indebtedness remained. An act has there- 
fore been passed by Congress, approved December 13, 1872, directing 
the Secretary to deliver them, and they will be issued as soon as the 
necessary arrangements can be made. The number of acres sold by the 
twenty-three States which have disposed of all their scrip is about 
G,120,000 ; the amount received from the sales is some $4,126,000 ; and 
the average price obtained per acre is about 67 cents. Some of the 
States are holding their lands and renting them at G to 8 per cent, on 
their estimated value, with the expectation of selling them at some 
future time at advanced prices. 

There are now thirty-eight industrial institutions in the United 
States which have received the national endowment, and these 
are confined to thirty-five States. Louisiana and Nevada have not 
yet established any. Alabama, Florida, Georgia, South. Carolina, " 
and Virginia have established theirs the present year, 1872. Mas- 
sachusetts, Mississippi, and Virginia have two each, which are located 
in different parts of the State, and are entirely distinct in their adminis- 
tration and government; the other States have one each. The univer- 
sities of Georgia and Missouri have each established a branch in another 
part of the State, but these branches are under the control of the same 
governing board, and form a part of one industrial institution. All 
these industrial institutions are now opened and in operation, except 
those in the States of Georgia, (North Georgia Agricultural College,) 
Florida, Indiana, North Carolina, Ohio, and Texas. They are attended 
by more than 3,000 students, a large portion of whom are pursuing agri- 
cultural and mechanical studies under the care and instruction of over 
350 professors. Some of these colleges in the smaller States are very 
much embarrassed for want of means to furnish a sufQciejit number of 
professors for conducting them profitably and successfully. A bill was 
introduced into the United States Senate by Senator Morrill, of 
Vermont, in December of the current year, which, if it should be- 
come a law, as is expected, will relieve them from the discouragements 
under which they are laboring. Tiie bill proposes to give 500,000 acres 
of land for the further endowment of one national college in each State 
and Territory. The land is to be held in custody by the United States 
until it is sold, and the proceeds, after deducting expenses, are to be 
invested in United States bonds paying 5 per cent, semi-annually. The 
bonds are to be held by the treasurer of the United States, and the in- 
terest is to be disbursed for the benefit of each of the colleges in the 
several States and Territories. The minimum price of the Government 
lands is $1.25 per acre, and the interest on the proceeds of these lands, 
when they are all sold, will yield to each college an annual income of at 
least $30,000, a sum sufficient to put each college, even in the smallest 
State, on a firm foundation. The people are becoming deeply interested 
in tlie success of these colleges, and liberal private donations have been 
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made to them by both ladies and gentlemen, mention of which will be 
made in the notices given of the colleges in the different States. A 
summary of the most important facts relating to these colleges may be 
found in the statistical table at the close of this article. 

ALABAMA. 

AgriculUiral and MecJianieal College of Alabama, at Aiihurn, Eev, I. T. 
Tichenor, D. D., president, — The land-scrip granted to this State by 
Congress, July 2, 1862, was sold for $216,000. The trustees of East 
Alabama College proposed to the legislature to give to the State their 
college buildings and fixtures and 200 acres of land, amounting in all 
to over $100,000, on condition that it would locate the Agricultural and 
Mechanical College at Auburn, in Lee County. The proposition was 
accepted, and by an act approved February 26, 1872, the college was 
incorporated and located at that place, and the annual revenue from the 
sale of the land-scrip was given for its support. It amounts to $17,000. 
The name of East Alabama College was changed to the Agricultural 
and Mechanical College of Alabama. A board of directors of the 
college was appointed, and on the 20th of March, 1872, they elected a 
faculty and adopted the courses of study and the laws and regulations 
for the government of the college. 

The leading object of the college is to afford to students the most 
thorough instruction which its means will allow in the branches of 
learning pertaining to the industrial arts, or those which are necessary 
to the liberal and practical education of the industrial classes in the 
several i)ursuits ami professions in life. For the accomplishment of 
this object four courses of study have been prepared : 1. A course for 
all students, occupying three years ; 2. A course in agriculture ; 3. A 
course in civil and mining engineering ; 4. A course in literature and 
science. Each of the last three courses occupies two years. The first 
course is designed to furnish students a good training for the active 
business concerns of life, and to prepare them for entering upon the 
special and higher courses which follow. The time, therefore, required 
for students who complete any one of the higher courses will be five 
years. The institution was opened as an agricultural college, with the 
national endowment, March 25, 1872, All the students of East Alabama 
College who were sufficiently advanced in their studies were admitted 
to the Agricultural and Mechanical College. By the law of the State 
two students from each county are admitted to the college free of charge 
for tuition. They are nominated by the county superintendent, must 
be at least fifteen years of age ; and, after completing the three years' ' 
course for all students, are required to pursue either the course in 
agriculture or in civil and mining engineering. The term of appoint- 
ment is for one session, and is prolonged from session to session upon 
recommendation of the faculty until graduation. 

The college-farm contains 200 acres of excellent land, embracing a 
great variety of soil, and admirably adapted to farm-crops, garden, and 
orchard. It has not been brought into a proper condition for experi- 
mental crops, but an effort is making to put it under thorough cultiva- 
tion next year, and employ it for experimental purposes. Students will 
be required to give attention to experiments on the farm illustrative of 
the principles taught in the lecture-room. The college building is nearly 
new, and is claimed to be equal to the best in the country. The recita- 
tion-rooms are large and well constructed, and there are two society- 
halls, each capable of accommodating one hundred persons. The chem- 
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ical and philosopliical apparatus are sufficient for the immediate wants 
of the college, and the cabinet of minerals is very comprehensive. 

The number of students in attendance since the opening of the col- 
lege, with the national endowment, March 25 of the present year, to the 
close of the session, October 30, is 103. Thirtytuine of the number are 
pursuing agricultural and mechanical studies. 

ARKANSAS. 

Arkansas Industrial University ^ at Fayetteville, K P. Gates, A, M,, 
president, — The embarrassment which existed last year in the way of 
obtaining the land-scrip granted to this State under act of July 2, 1862, 
has been removed by an act of Congress approved December 13, 1872, 
and the scrip will be delivered as soon as the necessary steps can be 
taken. The university was opened on the 22d of January of the pres- 
ent year, 1872, and two departments, the preparatory and normal, are 
already in operation. The design of the normal department is to prepare 
students for the business of teaching, and all who will enter into a 
written obligation to teach in the public schools of the State, for two 
years after completing the course of study of three years, are admitted 
free of tuition. All others are charged $10 per term. The preparatory 
department is under the supervision of the faculty of the university and 
the normal department, and has for its object the preparation of students 
for the normal department of the university, and for the others as soon 
as they shall be put into operation. The course of study in this depart- 
ment occupies five years. The Agricultural and Mechanical College has 
not yet been opened, the delay having been occasioned in consequence 
of not having derived any income from the national landrgrant, upon 
which it depends for its support. As the land has now been sold, it is 
expected that this college will be organized and put into operation dur- 
ing 1873. The number of professors and assistants in the university is 
eight. 

A farm of 160 acres was purchased in the early part of the present 
year, at an expense of $12,000. It is undfer the care of a superintend- 
ent who has made a beginning in agriculture, but little has been done 
on account of a want of means. The different varieties of wheat sent 
to the university by the Department of Agriculture were sown and the 
results noted. It is intended to conduct the operations of the farm on 
a more extended scale the next year, and with special objects in view in its 
culture. The funds of the university are not yet sufficiently available 
to warrant the commencement of the erection of the new buildings 
which it is contemplated to build soon. The temporary buildings, 
erected at an expense of $5,000, will be occupied till better ones can be 
supplied. 

The number of students in the university during the year 1872 is 183. 
Of these about 40 or 50 are intending to enter upon the agricultural and 
mechanical course of study when that college is opened, and they have 
made sufficient preparation. About 30 have already given some atten- 
tion to farm-work. The labor system thus far has been voluntary, and 
students are paid 5 to 15 cents per hour for their labor, according to 
their ability. 

CALIFORNIA. 

University of Calif ornia, at Oaldand, Daniel C, GilmoM, A. Ji., presi- 
dent, — The most important change made in this college during the 
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present year is the election of Daniel 0. Gilmau, A. M., president of the 
university. President Gilman is a graduate of Yale College, and was 
for several years professor in the Sheffield Scientific School of that 
college. He has spent some time in Germany in the study of science in 
the University of I3erlin. His inaugural address was delivered at Oak- 
land November 7, 1872, and is replete with practical observations on 
the principles and character of the education which our republic de- 
mands. 

Sufficient time has not yet elapsed to bring the university into so com- 
plete an organization of its different departments as is contemplated by 
the regents and faculty who have it in charge. A farm of about 200 
acres has been provided for the agricultural department, but it has not 
been improved, nor are students instructed in agriculture outside of the 
school-room. The university has eleven professors and three assistants. 
The lands granted to the agricultural college by Congress July 2, 1862, 
have been located, and are being sold gradually in small quantities, but 
at present the State supports the university and college by an annual 
appropriation of $72,000. It is in contemplation soon to remove the 
university and college from their present location in Oakland to a farm 
or park five or six miles north of Berkeley. 

CONNECTICUT. 

Yale College — Sheffield Scientific Scliool, at New Haven^ Rev, Noah 
Porter, D. JD., LL, J9., ^president — The prosperity of this school is in- 
creasing. In 1870 an effort was commenced to raise, by i)rivate dona- 
tion, a fund of a quarter of a million of dollars for its further endow- 
ment, and, by the indoinitable energy of its officers, the sum desired has 
been sedlired. With one exception, that of Mrs. Susan K. Higgin, a 
native of this country and widow of Eobert Higgin, esq., of Liverpool, 
England, nearly the whole amount was contributed by persons residing 
in Connecticut and iEvTew York. Mrs. Higgin, when on a vifit to New 
* Haven in 1871, gave the very liberal sum of £5,000, from which the 
school has realized $28,000. This donation was made for the endow- 
ment of a professorship in dynamic engineering, which is called the 
Higgin professorship. Joseph E. Sheffield, esq., of I^^^ew Haven, from 
whom the school takes its n*ame, has given to it, at different times, 
$250,000, exclusive of a large building which he is now erecting, esti- 
mated to cost $100,000 besides the land on which it stands. This build- 
ing is located on Prospect street, north of Sheffield Hall, also given to 
the school by Mr. Sheffield, and worth $100,000. It will be used for 
lecture-rooms, class-rooms, and cabinets, and will be completed in 1873. 

Since the establishment of this school, in 1847, it has received from 
all sources, for buildings, apparatus, librarj^, endowment of professor- 
ships, instruction fund, subscriptions to current expenses, prizes, &c., 
the sum of $475,000, all of which, except $135,000 granted by Congress 
as a national endowment fund, has been given by appreciative and lib- 
eral citizens. It is proposed to build a new chapel for the college 
and this school as soon as the committee, appointed for that purpose, 
shall be able to adopt a suitable plan. The sum of $80,000 has already 
been secured for this object. A friend of the school has offered to give 
$10,000 for the establishment of a iirofessor's fund, on condition that 
$50,000 shall be raised before the commencement of 1873. Ten thou- 
sand of the remaining sum required have been subscribed, accompanied 
with a check for half the subscription. Hon. O. F. Winchester, of New 
Haven, has given, this year, thirty-two acres of land on Sachem's Eidge, 
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to whicli six acres, previously given by Mrs. James A. HillUouse aud 
her daughters, are added, and the entire tract. will be divided into villa 
lots, and sold to form a fund for the foundation of an observatory for 
astronomical and physical researches. 

In the report of the department for the last year an account was given 
of the fossil specimens collected for the museum by the Yale College ex- 
pedition to the Eocky Mountains, in 1870. Another was made during 
the summer and autumn of 1871, in charge of Professor O. C. Marsh, 
assisted by ten graduates of the college, by which 15,000 specimens of 
fossil vertebrate remains have been added, including about 75 unde- 
scribed species. The specimens collected in the latter expedition are 
valued at $40,000, and those of the former are worth an equal sum. A 
valuable series of ver tebr ated fossils from the tertiary formations of Oregon 
has also been presented by Eev. Thomas Condon, of Dalles City, Oregon. 
Among the most noteworthy additions made to the museum since our 
last report is a collection of fossil animals from the Tertiary of Greece, 
received in exchange from the University of Athens. The museum has 
received, the present year, the largest accessions ever made in one 
season. 

As this school has no farm, nothing has been done in practical agri- 
culture or the raising of stock, but the most thorough scientific instruc- 
tion is given, in its different branches, by learned and accomplished 
professors. It has 14 professors and 13 assistants; and since it was 
opened, in 1847, 250 students have graduated in the different courses of 
study, a portion of whom have engaged in agricultural pursuits. The 
whole number in the school during the scholastic year 1872 is 157 ; 29 
more than in 1871. 

DELAWARE. 

Delaicare College^ at l^eioarlcj William H. Purnellj A, JJf,, president — 
There has been a considerable increase in the number of students iu ^ 
this college during the i^resent year, and four instructors have been ad- 
ded to the faculty. The farm contains 70 acres, 18 of which are in grass, 
6 in orchard, 3 in pears, 3 in apples and peaches, 1 in vineyard, 8 in 
blackberries, raspberries, gooseberries, and currants, and 18 in trucking 
and grain crops. The principal object had in view in its cultivation is 
to illustrate to the students the various processes pursued on the farm 
in the cultivation and production of crops. They make excursions 
to the fields, inspect the crops, and receive practical instruction from 
the professors of agriculture. The quantity of crops raised on the farm 
is not given, but their value is as follows: Garden vegetables, $1,200; corn, 
$150 ; wheat, $175 ; hay, $720 ; orchard, $300 ; small fruits, $300— total, 
$3,420. 

Four horses are kept on the farm for work, twelve grade Alderney 
cows, two grade short-horns, and three natives, all for butter and milk. 
Ayrshire cows are preferred by this college for milk, Alderneys for but- 
ter, short-horns for beef, Devons for work, and for general purposes an 
infusion of short-horn blood with Ayrshire or Alderney. The system of 
farming pursued in the culture of corn is to spread j3arn-yard manure 
on the green sward after liarvest, and break the ground in the spring, 
to spread lime in a caustic state on the inverted sod, and to follow the 
corn-crop Avith wheat and clover. Some experiments have been made 
in testing different varieties of seeds and fertilizers. 

The number of students in attendance during the present academical 
year is 38, six of whom are ladies. 
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FL0]ESIPA, 

Florida State Agricultural College, — The legislature of this State incor- 
porated the Florida State Agricultural College February 17, 1872. By 
the act of incorporation, a board of directors was appointed who are 
authorized to receive the land-scrip to which the State is entitled under 
the act of Congress approved July 2, 1862, and to sell the same when 
they shall think most conclucive to the interest of the college. Ten per cent, 
of the proceeds of the sales may be used for the purchase of an experi- 
mental farm, containing not less than 100 acres, and the remainder shall 
be invested in stocks of the United States, or of some of the States of 
the Union, bearing an annual interest of not less than G per cent, on 
their par value, which is to be appropriated to the maintenance of 
the college. They have, also, authority^to locate the college, and to 
erect such buildings as they may thinl? necessary for its use, and to 
elect the faculty and fix their salaries. Each county is entitled to send 
annually, or as often as vacancies may occur, one student for each miem- 
ber of the assembly from that county. The students are to be selected 
by the boards of public instruction of the several counties, from the 
most advanced pupils in the common and higher schools who may pre- 
sent themselves as candidates. 

The college has not yet been located, nor has the land-scrip been re- 
ceived from the National Government, xin effort has been made to 
obtain it, but in consequence of the indebtedness of the State to the 
Indian* trust-fund, which is committed to the care of the Secretary of 
the Interior, it has been withheld. An act, however, has been passed 
by Congress, approved December 13, 1872, by which the Secretary is 
authorized to issue it, and it will be delivered as soon as the necessary 
arrangements can be made. Hon. Charles Beecher, superintendent of 
public instruction for that State, is president of the board of directors. 

GEORGIA. 

University of Georgia — Georgia State College of Agriculture and the 
Mechanic Arts, at Athens, Rev. A. A.. Lipscomb, J). D., chancellor. — The 
land-scrip granted by Congress to this State under the act of July 2, 
1862, was sold by the governor, January, 1872, for $243,000, agreeably 
to an'^act of the general assembly of the State approved December 12, 
1866, by which he was authorized to receive and sell the land-scrip, to 
invest the proceeds, and to direct the establishment and organization 
of an industrial college, such as was contemplated by the act of Con- 
gress bestowing the national endowment. Fifty thousand dollars ot 
this sum were paid down, and the remainder is to be paid within eigh- 
teen months from the time of the sale, or in July, 1873. The law refer- 
red to above requires that the money, as soon as paid in, shall be in- 
vested in bonds of the State of Georgia, as a perpetual fund, bearing 7 
per cent, interest, w^hich is to be appropriated to the support of the col- 
lege. A change, however, has since been made in the disposition of 
the proceeds of the land-scrip, by which a part of the income is to be 
given for the support of the ^' North Georgia Agricultural College.-' 
The $50,000 already paid have been invested by the governor as directed, 
and the remainder will be as soon as it is received. The trustees of 
the University of Georgia, acting under the authority of the governor, 
established the ''Georgia State College of Agriculture and the Mechanic 
Arts," March 30, 1872, as a department of that university, and it was 
organized and went into operation on the 1st day of May following. 
23 A 
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The administrative details of the college, such as concerns its discipline 
and schedule of study, are intrusted to the chancellor of the university, 
but the special oversight of the instruction is delegated to the i^resident 
of the college, under the direction of the chancellor. A number of 
students equal to the number of senators and representatives in the 
general assembly is to be appointed by the State, and educated free of 
charge for tuition from the income of the national endowment fund. 
Besides this fund the college has another, of $120,000, derived from 
other sources, from which it receives an annu^il income of $9,200. It 
has at present no experimental farm, but will purchase one in a few 
months. 

For admission to the agricultural course of study students must be 
sixteen years of age, and well versed in geography, arithmetic, and the 
English language. Instruction in practical agriculture on the farm will 
be made a prominent feature in this course. A large quantity of excel- 
lent apparatus has been recently purchased for a working chemical 
laboratory, and every student in the college will be required to do actual 
work in chemical manipulations. Students in applied chemistry will be 
required to work in the laboratory, during the last year of their course, 
five hours daily for six days in the week. 

The faculty of the college consists of William LeEoy Broun, A.M., 
president and professor in natural philosophy ; L. H. Charbonnier, A. 
M., professor of engineering 5 Williams Rutherford, A. M., professor of 
mathematics ; 0. P. Willcox, A. M., professor of modern languages 5 H. 
C. White, B. Sc., C. E., M. E., professor of chemistry and geology 5 F. 
A. Lipscomb, A. M., professor of English and English literature ; Charles 
Morris, A.M., professor of history; E. M. Pendleton, M. D., professor 
of agriculture and horticulture Samuel Barnett, jr., A. B., instructor in 
mathematics ; Edward Hunter, 0. E., instructor in applied mathematics 
and mechanical drawing; L.'H, Charbonnier, instructor in military 
tactics. 

The courses of study are six, as follows : 

Course IN AGRICULTURE. — First year, — Algebra; geometry; English 
and English literature; linear drawing; book-keeping; history. Second 
year. — Trigonometry ; mensuration ; surveying and leveling, with prac- 
tical exercises in land and topographical surveying ; geometrical draw- 
ing ; descriptive geometry ; rhetoric and English literature ; French ; 
elements of chemistry, including chemical physics, notation and nomen- 
clature, theory and laws of chemical combination, the elements non- 
metallic and metallic, and their more important compounds and organic 
chemistry ; laboratory practice, including chemical manipulations and 
blowpipe analysis ; mechanics of solids, liquids, and gases ; physics, 
including heat, light, electricity, and magnetism; meteorology; elements 
of astronomy ; history. Third year. — Agricultural chemistry, including 
the chemical composition of the plant and the laws regulating its 
growth ; the physical and chemical properties of the soil ; the com- 
position and use of crude and manipulated fertilizers ; agriculture, its 
principles, its methods, and its products ; the preparation of manures 
and composts ; laboratory practice, including qualitative analysis and 
quantitative analysis of fertilizers ; rural engineering, or mechanical and 
geometrical principles applied to agricultural machines, to irrigation, to 
road-making and draining; the law titles, contracts and accounts; 
mechanical and architectural drawing ; botany ; physiology, vegetable 
and animal; mineralogy and geology ; French; architecture, including 
principles of framing and building materials; meteorology; physical 
geography. 
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2. Course in civil ENaiNEERiNa. — To be admitted to this course 
the student must be prepared to enter upon the studies of the junior 
class of the university schools, and in mathematics to begin calculus. 
Junior year, — Analytical geometry; geometrical drawing; plan drawing, 
tinting, and lettering ; chain surveying ; mechanics of solids, liquids, 
and gases; physics, including heat, light, electricity, and magnetism; 
meteorology, French, railroad surveying, differential and integral calcu- 
lus; topographical drawing; chemistry; descriptive geometry and ap- 
plication ; shades and shadows ; English and English literature. Senior 
year, — Stone-cutting; theory of perspective; strength of materials; in- 
dustrial chemistry ; laboratory practice, blowpipe analysis ; analytical 
mechanics; astronomy, methods of determining time, latitude, and 
longitude ; theory of stabiUty of retaining-walls, arches, frames ; bridge 
construction; roads; railways; canals; graphics of stone-cutting; 
architectural drawing ; machine drawing ; mineralogy ; geology. 
- 3. Course in mechanical ENOiNEERiNa. — The requirements for 
admission to this course and also the studies of the junior year are the 
same as those for the junior year in the course in civil engineering. 
Senior year. — Differential and integral calculus ; theory of strength of 
materials; theory of framing; i)^^ttern- making; molding in sand; 
machine-shop practice; drawings of machinery; general principles of 
machinery ; estimation of the strength of structures of wood, stone, 
and iron; analytical mechanics; fhermo- dynamics; machines and 
motors; industrial chemistry ; laboratory practice ; building materials; 
mineralogy; geology. 

4. Course in mining ENGiNEERiNa.— This course embraces all the 
subjects required in the course of civil engineering, and also a complete 
laboratory course in qualitative and quantitative analysis, with special 
reference to the determination of minerals, ores, metals, and alloys ; as- 
saying of ores ; metallurgy and metallurgic processes ; the useful min- 
erals, modes of occurrence, prospecting^ boring, blasting ; methods of 
mining, ventilation, lighting, dressing, and concentration of ores. 

5. Course in building and architecture.— This is a partial 
course in the department of engineering, and includes the studies of 
the junior year in the course in civil engineering, omitting a part of the 
higher mathematics ; and, in addition, special attention to architectural 
drawing; 'structures of wood, stone, and iron; foundations, walls, arches, 
trusses, and roofs ; the application of descriptive geometry to masonry 
and carpentry ; strength of materials ; ventilation ; warming ; acous- 
tics ; building materials, woods, stones, mortars, cements, and paints. 

6. Course in applied chemistry.— -F^rs^ year.— Algebra ; geom- 
etry; EngUsh and English literature; linear drawing; French. Sec- 
ond i/ear.---General chemistry ; laboratory practice, including chemical 
manipulations, blowpipe analysis, and qualitative analysis ; mechanics 
of solids, liquids, and gases; physics, including light, heat, electricity, 
and magnetism; meteorology; elements of astronomy; English and 
English literature; French; German. Third year,— Indn^tTml chemis- 
try, including mining and metallurgy; metallurgic processes for the ex- 
traction of the useful metals ; the manufacture of important commer- 
cial chemicals, acids, salts, and fertilizers ; the manufacture of glass 
and porcelain ; agricultural chemistry ; the composition and use of crude 
and manipulated fertilizers ; the manufacture of cane and beet sugar ; 
of alcohol, wine, beer, and vinegar; bleaching, dyeing, calico-printing; 
tanning ; gunpowder and other explosives ; soap "^and candles ; gas and 
illuminating-oils; printing; photography ; laboratory practice, quantita- 
tive analysis, gravimetric aud volumetric; analysis of soils, fertilizers, 
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blood, urine, metals, and ores; mineralogy; geology; rhetoric; Frencli; 
German. 

The annual college session is divided into two terms with two vaca- 
tions. The first term extends from the loth of September to the 15th 
of December ; the second from the 15th of January to the first Wed- 
nesday in August, which is commencement-day. Tuition for all stu- 
dents, except State beneficiaries, $100 for the entire session. Board in 
college-dormitories, $12.50 i^er month ; in private houses, $1G to $25. 

North Georgia Agricultural College, at Dahlonega, Rev. A. A, Lipscoml), 
B. B.J chancellor. — This college is pleasantly located in Lumpkin County, 
in the northeastern part of the State, about seventy miles from Atlanta, 
the capital. It was incorporated under the laws of Georgia on the 15th 
day of April, 1871. Congress, by an act approved the 20th of April, 
1871, donated to the trustees of this college the building formerly known 
as the United States Branch Mint at Dahlonega, for the purposes of 
education exclusively, under the provisions of the act of Congress, ap- 
proved July 2, 1862, for the endowment of agricultural colleges. Soon 
after the act of Congress donating this building and the ten acres of 
ground on which it is situated was passed, the Government made a deed 
of the property to the college. The building is a stately brick edifice in 
a fine state of preservation, and, with the real estate connected with it, 
cost the Government in 1835 over $70,000. It contains twenty-seven 
spacious rooms, and is sufficiently large to accommodate about four hun- 
dred students. It has lately been repaired, and was opened for the 
reception of students on the 1st day of January, 1873. 

By an arrangement made in November, 1872, with the trustees of the 
University of Georgia, who received tlie proceeds of the land-scrip 
donated by Congress to this State, the North Georgia Agricultural Col- 
lege now forms a branch of the Georgia State College of Agriculture 
and the Mechanic Arts, at Athens, sixty-five miles distant. At present 
this institution receives but $2^00 per annum from the interest derived 
from the sales of the land-scrip. To this sum may be added the donation of 
$300 which is to be received annually from the trustees of the Peabody 
educational fund. 

In addition to the agricultural and mechanical department there is a 
preparatory department, to fit students for entering upon the higher 
courses of study. The gentlemen selected to take charge of these depart- 
ments are experienced educators. Hon. David W. Lewis, the president, 
is a graduate of the University of Georgia, and was for several years 
secretary of the State Agricultural Society. Professor Henry Perry is 
a graduate of Emory College, and also of a normal school, and was em- 
ployed, previous to his acceptance of a position in this college, as a teacher 
in the city schools of Savannah, in this State. Owing to the smallness 
of the endowment, and the admission of students without charge for 
tuition, only a small entrance-fee being demanded for repairs of the 
college building and premises, it is proposed that a number of young gen- 
tlemen and young ladies, who h^ve heretofore been teaching for a live- 
lihood, and who have determined to enter the normal department, shall 
be employed, under the supervision of the president, to take charge of 
the pupils in the preparatory department. These teachers are to receive 
a compensation which will enable them to complete a thorough course 
of instruction, thus benefiting themselves and at th e same time the pupils 
of the preparatory department. Both sexes will here receive the same 
educational advantages. Already about fifty girls and young ladies 
have procured certificates of admission, and the trustees expect least 
one hundred and twenty students on the first week of the session. The 
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two sexes will have separate rOjO^as for stu% ^ind separate grounds, but 
they will recite together. 

Hon. William P. Price, the present member of Congress from the 
Dahlonega district, is president of the board of trustees, and it was 
largely through his influence that Congress made the generous donation 
of the building and grounds for the purposes of an agricultural college. 
It is proposed to add to the property given by the National Government 
a farm of about 70 acres near the college, which will make the real 
estate belonging to the institution worth about $2,500. Board, with 
good accommodations, can be obtained for $7 to $10 per month. 

ILLINOIS. 

Illinois Industrial University, at Url)ana^ John AL Gregory, LL. D., 
regent — This university owns two farms — one of 213 acres, called the 
experimental farm, on which the university buildings stand; and the 
other of 410 acres, called the model farm, located about a mile from the 
university. Ten acres of the experimental farm are occupied by the 
university grounds, 15 by the arboretum, 53 by the horticultural 
grounds, 55 by the experimental apple-orchard, 20 by forest-plantations, 
and CO are devoted to field-experiments. Of the model farm, 154 acres 
are cultivated with plowed crops, 14 are devoted to orchard, and 242 to 
mowing and pasture. The object had in view in the cultivation of the 
experimental farm is to afford students an opportunity for experimenta- 
tion and receiving instruction in the production and improvement of 
agricultural and horticultural productions. Nearly all the labor per- 
formed on this farm in the field-experiments and in the different 
branches of the horticultural department is done by them. An effort 
has been made to carry out the design of illustrating the teaching 
given in the class-room by practical labor in the field, garden, and 
orchard. Some difficulty has been encountered, partly on account of 
the feeling on the part of the students that the time occupied in this 
exercise might be more profitably devoted to theoretical study, and 
partly from the difficulty of providing illustrative labor for a large 
number. Something, however, has been accomplished in this direction. 
The professor of botany and horticulture requires his class in horticul- 
ture to graft, set out, and take care of 1,000 apple-grafts each, annually. 
The facilities for furnishing illustrations in agriculture and horticulture 
are enlarging in consequence of the increasing care required in cultivat- 
ing and pruning the experimental orchards, in the caraof green-houses, 
in which the female students are employed to considerable extent. It is 
exx^ected that in a short time pla^is will be so matured that all the objects 
contemplated in the purchase of the farm will be fully realized. The 
model farm is cultivated mostly by hired labor, and with the object of 
presenting to the students a model farm for imitation in the successful 
cultivation of crops for profit and for the raising and improvement of , 
stock. They occupy only a small portion of their time in labor on this 
farm, and receive instruction in farm-work and the breeding and rear- 
ing of animals. 

Sufficient time has not elapsed to enable the university to test fully 
any system of agriculture adapted to its particular locality. One fact, 
however, has been observed, that very shallow and often no breaking 
up of the ground in the spring is necessary for good crops. One plot 
has been cultivated with corn Ibr four years in succession without any 
preparation of the ground except the use of the harrow or cultivator, 
and has yielded a good crop each year. This appears to result from the 
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peculiar soil of the locality, wliicli is a loose, friable, and apparently 
rather crude vegetable mold, the deep plowing of which brings up a 
soil not so congenial to plant-growth on account of its chemical or per- 
haps mechanical condition. These are facts, however, which go to show 
that deep plowing here, as well as elsewhere, has been attended With 
profitable results 5 and in some experiments, now making on land that 
has been cultivated for twenty years without manure, it is found that in 
appearance the deeply plowed plots will give the heaviest crops. Com- 
mon stable-manure has been applied on the model farm to the potato- 
crop with injurious results, in consequence of grubs breeding in the 
manure. When applied to corn-land in the fall previous to planting in 
the spring, at the rate of twenty loads to an acre, the yield has been 
increased ten bushels ; and when applied as a top-dressing to grass- 
land, at the rate of thirty loads to an acre, the hay-crop has been 
doubled. Salt sown on wheat, at the rate of one barrel to three acres, 
had no apparent effect on the crop. 

Experiments have been made during the present year, 1872, in com- 
paring five varieties of broom-corn, to the extent of one acre of each, each 
quarter-acre being planted with a different amount of seed, so as to de- 
termine the best quantity as well as the best variety of seed ; in the 
continuous or frequent culture of crops as compared with the ordinary 
culture; in the growing of root-crops, one acre each of ruta-bagas, 
sugar-beets from various sources, carrots, and parsnips ; with corn in 
hills as compared with corn in drills, with the cross-experiment of plant- 
ing at the distance of 3, 3 J, 4, 4J, and 5 feet } with corn grown on un- 
plowed land as compared with that grown on land plowed to a depth of 
3, 5, 7, 9, and 11 inches subsoiled, and 11 inches trenched ; with thirty* 
five varieties of flint, white, yellow, calico, and red corn 5 with seventy- 
five varieties of potatoes ; with varieties of grain from the Department 
of Agriculture ; with varieties of tomatoes and cabbages ; with potatoes 
variously planted, as with small, large, cut, and uncut tubers 5 with va- 
rieties of grasses and clovers; and a commencement has been made 
upon the repetition of some Bavarian experiments in rotation of crops. 
Besides these annual field-experiments, the experimental orchard is 
carefully observed as to facts in relation to the leafing, blooming, and 
ripening of varieties, to diseases, insects, &c. ; and vineyards and plan- 
tations of small fruits are being made ready with a like interest. 

On the model farm, 75 acres have been planted with corn, yielding 75 
bushels per acre; 60 acres were sown with oats, which were destroyed 
by the army-worm ; 9 acres with rye, yielding 16 to 18 bushels per acre; 
10 acres with spring-wheat ; 100 acres meadow ; and 14 acres of orchard, 
yielding about 1,000 bushels of apples. 

There are kept on this farm a thorough-bred bull and cow or heifer of 
each of the following breeds : Shorthorn, Devon, Hereford, Ayrshire, 
and Jersey cattle, for the purpose of illustration of the lectures, and of 
animal husbandry, and also with the hope of making them profitable in 
the dissemination of improved breeds. There are also kept the Berk- 
shire and Essex breeds of swine, and the Southdown sheep. Other 
breeds of all these animals, as well as of horses, will be added. To con- 
sume the crops on this farm grade-cattle are bought, and swine not of 
pure blood are raised. 

Of the cattle kept on the model and experimental farms and raised in 
th<3 State, the shorthorns are considered by breeders to be the most 
profitable, and lar outnumber all other breeds of pure-blooded animals. 
They are not so much esteemed by common farmers, being too artificial, 
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and not adapted to rougli life and short feed. The Herefords are more 
hardy and by some preferred. The Devons, in quality of beef and milk, 
are superior to the shorthorns, and endure heat and cold and rough 
treatment better than any other breed. The Jerseys, as butter-cows 
par eoccellence^ are coming into favor in the suburbs of the cities and 
other places where the finest quality of butter will command a high 
price. The Ayrshires have thus far made slower advances than the 
other breeds. The Percheron horse, of the small or medium size, com- 
bining considerable weight with the clean limbs and action of the 
smaller horse, seems to be the most desirable breed for farm purposes, 
and is preferred by farmers to the heavier varieties which are so often 
imported by dealers and exhibited ait fairs. The Berkshire breed of 
swine is preferred, although the Poland China or Magie is liked very 
much by many farmers. The Chester whites give good satisfaction, 
and are much grown. Coarse-wooled sheep have the preference at pres- 
ent, the Ootswold standing first. 

The number of students in the university for the collegiate year 
1872, is 381, of whom 328 are males and 53 females, distributed as fol- 
lows: Agricultural course, 68; architecture, 4; chemical, 14; civil en- 
gineering, 45 commercial, 4 ^ elective, 84; horticultural, 11; literature 
and science, 44; mechanical engineering, 33; military, 15; mining 
engineering, 3 ; natural science, 1 ; unassigned, 45. 

IKDIANA. 

Purdue University — Agricultural College at La Fayette^ John Purdue^ 
president of the trustees. — ^This college has not yet been opened for the 
reception of students, nor has the board of instruction been appointed. 
The buildings are in course of construction, and will soon be completed. 
It has a farm, which has recently been increased to 184 acres, and is 
valued at $60,000. Nearly the whole is in grass the present year, only 
a small part having been cultivated. No experiments have been made 
as yet, but it is the design of the trustees to employ the farm for experi- 
mental purposes and instruction of the students in practical agriculture 
as soon as the college shall be fully organized and put in operation. 
The fund derived from the national land grant is constantly increasing, 
being invested in United States 5-20 bonds, bearing 6 per cent, interest 
in gold, which is paid semi-annually and added to the principal. 

IOWA. 

Iowa State Agricultural College, at Ames^ A. S. Welch, LL. D., presi 
dent, — One hundred and sixty acres of the large farm belonging to this 
college are cultivated with plowed crops, 20 are devoted to orchard and 
nursery, 15 to garden and small fruits, 125 to ornamental grounds, 250 
to pasture and mowing, and 300 are covered with timber. The olyect 
in the purchase of the farm was to supply the means of instruct- 
ing the students of the college in. the various operations of skilled 
farming, of conducting such experiments as will develop facts and prin- 
ciples in the different branches of husbandry, and of furnishing employ- 
ment for students who desire it, by which they may be able to pay a 
portion of their college expenses. The plan adopted for Imparting in- 
struction is for the teacher to supervise, in person, the various opera- 
tions carried on by them in the field, the garden, and work-shop j and 
to make observations and suggestions while the work is going on. 
Lectures are also given in the barns and stables on the various animals 
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which are presented for anatomical inspection or the cure of diseases. 
About one-third of the work on the farm and two-thirds in the orchard 
and garden have been performed by them this year. 

There have been raised on the farm the present season 402 bushels of 
Italian, White Michigan, Fife, and Lancaster Eed wheat; 1,150 of Sur- 
prise barley, and Korway oats 5 658 of white rye; 5,949 of yellow dent 
corn ; 735 of yellow and red mangolds, short-leaf turnips, long orange 
and Belgian carrots ; 952 of Early Eose and Peach-blow potatoes ; and 
117 tons of wild, timothy, clover, and blue-grass hay. 

The system of farming adopted has been to plow wild prairie deeply 
in the spring and plant with corn, which, with good cultivation, often 
yields CO bushels per acre. Old ground is top-dressed in the fall and 
winter with coarse or fine manure, and mowed two or three years ; then 
plowed deep in the fall, planted in the spring with com, and followed 
with grain; the next spring, as soon as the crop is removed, plowed and 
sown with rye or fall-wheat, four quarts of timothy seed being used to 
an acre, and the same quantity of clover in early spring. Experiments 
have been made with fall and spring w4ieat,corn, potatoes, grass, fruits, 
deciduous and evergreen trees, feeding swine, and in breeding nearly 
all domestic animals. There are kept on the farm 16 short-horn cattle, 
2 Devons, 5 Ayrshires, 3 Jerseys, 42 grades, and 13 natives, making a 
total of 81 ; 15 horses of common breed ; 48 swine, composed of Berk- 
shires, Poland Chinas, and Chestervilles ; and 97 sheep of the Spanish 
merino, Southdown, and Cotswold breeds. The whole number of ani- 
mals is 241. The principal object for which these are kept is for practi- 
cal experiments in testing and improving breeds and furnishing to the 
farmers of the State animals of superior qualities. This college prefers, 
for the State of Iowa, the short-horn cattle, Berkshire and Poland 
China swine ; Spanish merino sheep for large flocks, the Cotswold for 
small ; the Percheron stallion for crossing with large mares, and 
thoroughbred for roadsters. 

The first class that has completed the four years' course in this- col- 
lege graduated this year, 1872. It contained 26 members, 17 of whom 
took the agricultural, 8 the mechanical, and 1 the ladies' course. The 
whole number of students during the collegiate year 1872 is 265, being 
45 more than last year. 

KANSAS. 

Kansas State Agricultural College, at Manhattan, Eev. Joseph J}enison, 
D. i>., president. — No essential changes have been made in this college 
since our last report. The number of students has increased. Special 
attention is given to the operations of the farm and to horticulture. 
One hundred acres of the farm are cultivated with plowed crops ; 95 are 
devoted to mowing, and*65 to orchard. The objects kept in , view in the 
cultivation of the farm have been to afford to the students of the college 
facilities tor practice and instruction in practical agriculture ; for.experi- 
ments in soils and manures, and in the methods of cultivating difierent 
crops ; for acquiring skill in the use of farm-implements ; for learning 
the different methods of improving breeds of domestic animals; and for 
testing the adaptability of different varieties of cultivated plants to the 
climate of Kansas. All these objects have been attended to during the 
present season, except the improvement of domestic animals, none of 
which are at present kept for this purpose. It is expected, however, 
that the funds of the college will warrant further purchases during 
the next year. The systems of agriculture pursued on the farm are, 
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rotation of crops, deep plowing, heavy manuring, thorough pulverization 
of the soil before plantiug and sowing, roUiug, and in hoed crops shallow 
but constant cultivation for the purpose of keeping the ground clear of 
weeds and admitting air and moisture. 

Experiments have been made in the use of stable manures, lime, 
plaster, and ashes ; in subsoiling 5 ejects of rolling ; methods of plant- 
ing oats, as by sowing broadcast, plowing in, and drilling,- in seed-corn 
taken from the but, top, and center of the ears ; in testing the adapta- 
bility of seeds received from the Department of Agriculture and other 
sources to the climate of Kansas 5 and in the effect of summer fallows 
on wheat sown this fall, the results of which will appear next year. 
There have been raised on the farm this year 2,450 bushels of corn on 
35 acres, averaging 70 bushels per acre; 1,500 bushels of oats on 30 
acres, averaging 50 bushels -per acre ; 120 bushels of rye on G acres, 
averaging 20 bushels per acre; 300 bushels of beets and mangolds ; 500 
bushels of potatoes ; 30 tons of Hungarian hay on 13 acres ; 3 tons of 
clover and timothy on 3 acres ; 15 tons of prairie hay on 15 acres. Over 
90 bushels of corn, averaging 72 pounds per bushel, were raised from 
one acre. Trial plots of oats produced 33 to 02 bushels per acre. Two- 
fifths of the work done on the farm and four-fifths in the horticultural 
department have been performed by the students, laboring two hours 
daily, under the direction of the superintendent of the farm and the de- 
partment of horticulture and the foreman of the laboring corps. To 
further facilitate the instruction of the students, frequent botanical, 
geological, and entomological excursions have been made to different 
localities in company with the professor of the natural sciences. 

The number of students in attendance during the collegiate year 1872 
is 200. Since the opening of the college 13 students have graduated, 
nearly all of whom were farmers or the children of farmers. 

KENTUCKY. 

Kentucky University — Agricultural and Mechanical College, at Lexing- 
ton^ John B. Boimnan, A, ill., regent, — A change has been made during 
the present year in the faculty of the Agricultural and Mechanical Col- 
lege, by which S. M. Swiugent and H. S. Williams take the places of 
C. Hale Tebbetts and T. V. Munson respectively. One hundred and 
twenty acres of the farm are devoted to plowed crops, 200 to mowing, 
and 5 to orchard, ineteen-twentieths of the labor performed on the farm 
has been done by the students, for which they have received pay. In- 
struction has been given to them in the operations of the farm, and 
some experiments have been made, but none are sufficiently matured to 
be of special value to report. Forty -five tons of hemp, 20 bushels of 
corn, and 30 of rye have been raised on the farm the present season; 
also, potatoes and vegetables for market. Several cows of the Durham 
breed, for dairy purposes and the sale of milk, a number of horses for 
work, and some hogs of the Berkshire and Cheshire breeds are kept on 
the farm. The Durham breed of cows is preferred by this college for 
dairying in Kentucky. The live stock kept upon the farm is valued at 
$5,000, the crops at $5,000, and the farm-implements at $1,000. 

The number of students in attendance at the Agricultural and Me- 
chanical College during the collegiate year 1872 is 217. 

LOUISIANA. 

The situation of this State in reference to the disposition of the pro- 
ceeds of the congressional land-scrip remains nearly the same as last 
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yeiir. The importance of the immediate establishment of an agricultu- 
ral and mechanical college was strongly urged by Governor Warmoutli 
in his annual message, and a plan was proposed by him for carrying 
the measure into operation, but, from want of time for a proper con- 
sideration of the important subject, the legislature could notgive it the 
attention which it demanded, and it failed to receive the sanction of a 
legal enactment. 

MAINE. 

Maine State College of Agriculture and the Mechanic Arts, at Orono, 
Eev, Charles F. Allen^ B. I).^ president-^^o changes in the faculty or 
course of study in this college have been made during the year, nor 
have any new buildings been erected. The attention of the professors 
has been given especially to the instruction of the students in the col- 
lege and on the experimental farm. Seventeen acres are cultivated 
with plowed crops, eighty are in mowing, and one-hftlf acre in orchard. 
The prominent objects had in view in the cultivation of the farm have 
been to bring it from its low condition into a high state of productive- 
ness, to furnish labor to the students for healthy exercise and practical 
instruction in farming, and to afford them an opportunity of defraying 
a part of their expenses. All the work on the farm has been performed 
by the students, except what has been done by the farm-superintendent, 
the foreman, and two teamsters. Plats of land are assigned by the pro- 
fessors to the students, for experiments in the cultivation of the differ- 
ent crops, to which they have devoted three hours daily under the di- 
rection of the officer in charge. The experiments commenced some time 
ago, with cooted and uncooked food in feeding swine, and with differ- 
ent fertilizers on potatoes, sugar-beets, grain, and grasses, have been 
continued, and their results will be published in the annual report of 
the college. 

The system of agriculture pursued in renovating grass-land is to 
turn the green-sward under in autumn, and in the following spring to 
spread and harrow in manure, and sow with grain and grass for hoed 
crops, to spread and harrow in manure. The greater the quantity of 
manure, the greater must be the depth to which it is worked into the 
Soil. The following crops have been raised on the farm during the 
present year : Potatoes, 275 bushels ; Excelsior beets, 83 bushels ; Lost 
IS'ation variety of wheat, G2 bushels ; barley, three varieties, 164 bushels 5 
buckwheat, two varieties 5 ruta-bagas, one-half acre ; mangel-wurzel and 
sugar-beets, one-half acre 5 fodder-corn, one and ahalf acres; beans, one- 
fourth acre. 

There are kept on the farm four horses for labor only, three native 
cows, four grade Durham heifers, four grade Jersey heifers, one Jersey 
and three grade Jersey calves. The breeds of cattle preferred by this 
college for the State of Maine are the Durham, the Jersey, and their 
grades. 

IsTumber of students for the collegiate year 1872 is 71 ; of graduates, 5. 

MARYLAND. 

Maryland Agric^dtnral College, near Syattsville, Eei\ Samuel Eegester. 
I). D.. president, — No essential changes have taken place in this college 
during the present year. The objects had in view in the cultivation of 
the college farm are, illustration of subjects taught in the class-room, 
improvement of the land, profit in the sale of products, and to supply 
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the boarding-bouses of the college with the necessary provisions. One 
hundred and two acres of the farm are cultivated this season with 
plowed crops, 28 are devoted to mowing, 10 to orchard, I'J to garden, 
60' to pasture, and the remainder to timber, &c. There have ham 
raised this year, 1,485 bushels of corn on 54 acres, 121 bushels of wheat 
on 12 acres, 250 bushels of oats on 24 acres ; hay-crop almost a failure 
on account of drought. In the production of these crops, one-fdurth to 
one-third of the labor has been performed by the students. The system 
of culture pursued has been to plow moderately deep, and after the sod 
has become decomposed, to pulverize with subsoil cultivj;tors," deep 
stirring of the soil being preferred to deep plowing. Lirae and barn- 
yard manure have been liberally used, beiiig applied to the surface and 
worked in. The domestic animals kept on the farm ore four carriage- 
horses and seven mules for farm-work, one bull, eight Ayrshire cows, 
forty-four hogs for slaughter, which will average 180 pounds each ; 
thirty -five stock-hogs, all of which are a cross cf the Berkshire and 
Chester, and kept' for the use of the college , and a large flock of poul- 
try. The breeds of cows preferred by this college for Maryland are the 
Ayrshires and Devons, and of hogs, a cross between the Berkshire and 
Chester. 

There has been an increase of students over the previous year, the 
number for the present collegiate year 1872 being 147. 

MASSACHUSETTS. 

Massachusetts Agriculttiml Oolle()e^ at Amherst, William fS, Clai% Fh. 
D.J president— The farm, of this college contains 384 acres, 43 of which 
are cultivated with plowed crops ; 125 are in mowing, 120 in pasture, 
and the remainder in wood, timber, &c. The objects had in view in the 
purchase of the faria were to impart practical instruction to students in 
the different processes of agriculture, to furnish them the means of ac- 
quiring skill in the production of crops, in conducting farm -experiments, 
and in the use Oj:' farm-implements ; also to provide for the college a bo- 
tanical garden,^ green-house, arboretum, apple, pear, and peach orchards, 
a vineyard, market-garden, small-fruit garden, an experimental station, 
a veterinary nospital, a parade-ground, and pasture and hay for stock- 
raising. TJie most of these objects have been carried into operation, and 
are being tjerfected as rapidly as the means of the institution will per- 
mit. The students labor six hours on the farm each week, during the 
intervals of study, and perform the labor of planting, cultivating, and 
harvesting the crops 5 feeding, milking, and care of the stock and barns, 
and the training of the colts and bulls. The large bulls of the farm are 
broken to the yoke, and used in the place of oxen. The students have 
also performed considerable labor in grading, in constructin^roads, cul- 
verts, and fences, and in digging up and removing useless ana unsightly 
trees, stones, and hedges ; in digging and laying drains, in setting fruit 
and ornamental trees, and in otherwise improving and beautifying the 
estate. Four teamsters are hired on the farm and employed principally 
with the teams. All the rest of the work not done by these is performed 
by the students. 

There have been raised on the farm this year 480 bushels of shelled 
corn and 20 tons of stover on 8 acres ; 500 bushels of potatoes on 4 acres 
—crop considerably injured by wire-worms and the rot; 48 ton's of sugar- 
beets on 4 acres ; 110 bushels of rye and 6 tons of straw on 4J acres 5 
50 bushels of barley and 2^ tons of straw on 2^ acres ; 300 bushels of 
oats and 10 tons of straw on 11 acres j 2 toils of millet on one acre ; 3 
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tons of fodder-oats on 1 J acres ; 200 quarts of strawberries on 1 acre of 
vines, which had been badly winter-killed ; 150 quarts of small fruits, 
from i)lants mostly planted the preceding year, on 2.\ acres ; 1,000 i)ounds 
of Concord grapes on 2 acres 300 bushels of apples on o acres of old 
orchard ; 208 tons of hay on 125 acres ; and a variety of vegetables from 
the vegetable-garden. 

In the cultivation of the farm the system of rotation of crops has been 
pursued, the first year usually being occupied with a croi^ Qf corn ^ the 
second, with sugar-beets, mangel-wurzels, or potatoes ,• the third, with 
oats or barlej', and grass-seed. In the management of the corn-crop the 
following plan has beenj)ursued the i)resent year with satisfactory re- 
sults : The manure made by the stock during the winter was hauled out 
in the spring and spread on the greensward at the rate of eleven cords 
to the acre, and plowed in six or eight inches deep, after which the land 
was harrowed with the Nishwitz harrow, and superphosphate spread on 
at the rate of 300 pounds to the acre. It was then cross-harrowed with 
Thomas's smootbing-harrow, and planted with earn with a two-horse 
dibble-machine, imported by the college from Germany last spring. 
This machine will i^lant 25 acres a day, making eight rows 18 inches 
apart at a passage, and dropping the corn, two or three kernels together, 
at intervals of 18 inches in the rows. The land was harrowed just as 
the corn was breaking ground, with a smoo thing-harrow, and again 
when it was 8 inches high. Wlijen it was a foot high it was thinned to 
18 inches apart in the rows, and in a few days was cultivated with the 
two-horse ''EiibenHack-Maschine,'' or root- cultivator, also imported from 
Germany last spring, which cultivates five rows at a passage. The land 
received no other cultivation, and yielded 80 bushels of sound shelled 
corn, 10 bushels of unsound ears, and 3 tons of stover to the acre. The 
total cost of raising the crop, exclusive of manure, was $18.51. The 
course pursued in the cultivation of the rotation-crop of the second 
year, the sugar-beet, is, to apply 400 pounds of commercial phosphates, 
and in favorable seasons a yield of 20 tons to the acre will be obtained. 
In the third year of the rotation the ground is sown with oats or barley, 
and grass-seed, without additional manure, from which a good crop of 
oats or barley is obtained the first year ; and for the next three years 
three tons of hay per acre at two cuttings. 

Great attention has been paid to top-dressing mowing-fields, and ex- 
perience has proved the course to be satisfactory and profitable. In 
cases where the grass had been largely supplanted by weeds, the land 
has been plowed in August, harrowed with Nishwitz's or Share's har- 
row, and again with Thoiaas's smoothing-harrow. Five cords of com- 
post, composed of three-fourths loam, were spread on an acre, and the 
land was then sown down with grass-seed. In place of 600 pounds of 
fodder, principally ox-eye daisy, {Leucanthenmm vidgare^) to the acre, two 
and a half tons of first-rate hay have been obtained, ^and no indications 
of a return of the daisy have been observed. When the supply of top- 
dressing made on the farm has become exhausted, and the land is so 
completely run out as to be incapable of yielding a paying crop, it has 
been plowed in April, sown with oats and red clover, 10 pounds of the 
latter to the acre, and at the same tiuie 300 pounds of good superphos- 
phate were haiTowed in. This course has always given a good crop of 
grain and straw, and also a good crop of clover the second year to cut 
for hay, and a second crop to turn under for manure. In this way two 
paying crops are obtained during the two years, the land is imj)roved 
by the process, and prepared for planting the next year. 

Important experiments have been conducted by the president of the 
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college ill the cultivation of treeSj grapes, aud plants ; in makiog plaster- 
casts, executed by the students, of different fruits and roots, for the 
botanical museum ; also, by the professor of agriculture, in the making 
and use of hot-beds, the culture of garden-vegetables, and the manufac- 
ture of phosphatic manures 5 and by the professor of chemistry, in de- 
termining the actual and comparative cost aud value of farm-yard ma- 
nures and commercial fertilizers, and in the culture of the sugar-beet for 
seed. Under the direction of the professor of veterinary science and the 
farm-superintendent, the students have made experiments in deep and 
shallow cultivation, especially in subsoiling; in manuring with home- 
made and commercial fertilizers ; in surface, stone, and tile draining ; 
in cutting and curing hay at different stages of growth and by different 
methods ; in breeding, feeding, and care of stock ; in the yield of milk 
and groAvth of animals of different breeds under similar conditions, and 
of the same animals under varied conditions ; in attending animals dur- 
ing parturition and in sickness ; in castrating swine, calves, and lambs; 
in dissecting and preparing subjects for the veterinary museum ; and in 
the effectiveness and economy of different methods of preserving roots 
and the leaves of the sugar-beet. 

There are owned by the college and ]vept on the farm 6 horses oi 
mixed breed; 15 short-horned cattle, 13 Ayrshires, 7 Jerseys, 4 Devons, 
3 Britains, 1 Swiss, and 1 Dutch ; 24 improved Chester white swine, 3 
Berkshire, 2 Yorkshire ; 60 game-fowls, 20 Houdan, 25 Partridge Cochin, 
3 Sebright bantams ; 20 Bronze turkeys ; 4 Kouen ducks ; and 31 pig- 
eons, consisting of nine varieties, namely, Pouters, Carriers, Jacobins, 
Kuns, Fantails, Archangels, and Bald-pate, Beard, and Almond Tum- 
blers. The horses are kept for work on the I'arm and for the college; the 
stock for the four-fold object of profitably consuming and converting 
into manure the hay, grain, and roots raised on the farm, of furnishing 
milk, beef, pork, poultry, and eggs for the use of the college, of keeping 
up and improving the races of pure-bred stock, and of affording ilUis- 
trations of the principles and instruction in the practice of breeding and 
raising domestic animals. 

Since the opening of the college in 1867, 57 students have 
graduated, and a large portion of them have engaged in agricultural 
and horticultural pursuits. Others would have done so if they had pos- 
sessed the necessary capital to purchase a farm and commence the busi- 
ness for themselves. The number of students in attendance during the 
collegiate year 1872 is 171. 

Massachusetts Imtitute of Teclmology^ at Boston^ R, D, Pvunlde^ Flu D., 
LL, D.J president — No detailed report of the operations of this insti- 
tute during the present year has been received by this Department, 
but we learn from the catalogue sent us that there has been a very 
large increase in the number of students in attendance over the last 
year, and that the facilities for instruction have been considerably ex- 
tended. Advanced courses of study have been established, by which 
students of the institute who have completed the regular course of four 
years, and taken the degree of bachelor of science, can pursue their 
studies two years longer, and on completing the additional course suc- 
cessfully will receive the degree of S. D., or doctor of science. Bach- 
elors of arts, science, or philosophy from any other institution may en- 
ter upon any of the advanced courses on giving satisfactory evidence, 
by examination or otherwise, that they are qualified to pursue the 
course selected. Five additional scholarships of $150 each have been 
established, and will be given to such applicants as . are recom- 
mended to one of the advanced classes of the institute by the faculty. 
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Excursions have beeu made, as during the last year, to a large number 
of machine-shops and manufactories in the neighboring cities for in- 
specting the construction of the machinery, and the various processes 
of manufacture performed by them. The board of instruction consists 
of twenty professors, two assistant professors, and twelve instructors. 

The students in attendance during the present school-year are dis- 
tributed as follows: E(*sident graduates, 5; regular students, fourth 
year, 35 ; third year, 30 5 second year, 50 first year, 115^ students not 
candidates for a degree, fourth year, 10 5 third year, 35 ; second year, 
30; first year, 12; in i)ractical design, IG — total 356, an increase of 
92 over the past year. 

m:(chigan. 

State Agricultural College^ at Lansing^ T, C, Abbot, LL. JD,, president, — 
JSo essential changes have been made in this college during the present 
year. The objects contemplated in providing the experimental farm, 
which were to furnish to students facilities for labor, instruction, experi- 
ments in the cultivation of crops, and improvement of stock, have been 
kept steadily in view. Eighty-eight acres of the farm are cultivated with 
plowed crops, 37 are devoted to mowing, and 15 to orchard. Of the plowed 
land 23 acres were cultivated with wheat ; 10 with oats ; 32 with corn, and 
14 with turnips. The students have done about four-fifths of the labor 
performed on the farm. Special attention has been given to the selec- 
tion and rearing of improved varieties of stock. Of cattle there have 
been kept on the farm 17 short-horns, 13 Devons, 6 Ayrshires, 3 Gal- 
loways, 1 Jersey ; of sheep, Southdown, Cotswold, Lincoln, Spanish 
merino, and black-faced Highland 5 of swine^ Suffolk, Essex, and Berk- 
shire. 

Since our last report 19,358 acres of the national land-grant have 
been sold, making the whole number of acres now disposed of 47,232, 
and increasing the endowment fund to $154,178, the interest of which 
is applied to the support of the college. 

The number of students for the collegiate year 1872 is 131, of whom 
5 are resident graduates, 5 seniors, 19 juniors, 36 sophomores, 53 fresh- 
men, 9 specials, and 4 ladies. Since the first opening of the college 68 
have graduated, and a large portion of them have devoted themselves 
to agricultural pursuits. 

IMINNESOTA. 

JJnlversitij of Minnesota — Colleges of Agriculture and the Mechanic Arts, 
at Minneapolis, William W. Foliccll, 3L A., president, — Some changes have 
been made in this university during the year. Eli P. Huggins, First 
Lieutenant United States Army, has been appointed professor in mil- 
itary science; M. B. Ehame, civil engineer, instructor in civil engineer- 
ing and industrial mechanics; Dalston P. Stacj^, instructor in agriculture 
and French ; and H. W. Hach, instructor in English and natural sci- 
ences. 

By an act of the legislature of the State approved February 20, 1872, 
the college of agriculture and the mechanic arts was separated into two 
departments, one called the College of Agriculture and the other the 
College of the Mechanic Arts, each having a prescribed course of study 
occupying four years. The College of the Mechanic Arts was opened 
as a distinct branch of the university September 3, 1872, and thq Col- 
lege of Agriculture will be opened in 1873. Previous to this separation 
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a mixed course of study had been pursued. The instructor in agricul 
ture was appointed in the latter part of this year. Considerable work 
has been done on the farm the present season by hired help, but no or- 
ganized system of labor for the students has yet been adopted. Thirty 
acres of the farm have been cultivated with plowed crops during tlie 
year, and sixty acres are devoted, to grass. ISTo orchard has yet b'^en 
planted. Three hundred bushels of corn, 496 of oats, 125 of pota.toes, 
8 of beets and carrots, and 80 tons of hay have been raised this s'^ason. 
No experiments have been conducted on the farm as yet, nor bas any 
attention been given to the improvement of stock. Both these subjects 
will receive the attention of the college as soon as the different depart- 
ments can be brought into complete working order. 

The number of students in the university during the scUolastic year 
1872 is 354 5 of this number 117 are pursuing agricultural, and mechan- 
ical studies. 

Mississipn. 

University of Mississippi — College of AgriculUire and tlie Mechanic 
Arts, at Oxford, Bev. Jolm N. Waddel, JD. J)., clian^dellor. — This college 
was opened October 2, 1872, and its object will be to teach agriculture as 
a profession, requiring varied knowledge and a liberal education, and not 
to turn out mere apprentices to the art of agriculture. The college-farm 
is beautifully located and well adapted to the requirements of agricul- 
ture, horticulture, and botanical experiments. It contains 110 acres, and 
was given to the college by the university ftom the lands formerly do- 
nated to the latter institution by the coua/cy of La Fayette. Twenty 
acres have been cultivated with plowed crops for about five years by 
•parties unconnected with the college, and the land is now in good tilth. 
An additional tract of ninety acres, oue-half of which is cleared, has 
just been inclosed with fence, and will be brought under cultivation im- 
mediately. Instruction in practical agriculture will be given to students 
on the farm under the direction of the professor of special and practical 
agriculture. They will be required to perform manual labor so far only 
as may be requisite for a thorougli knowledge of the objects and mode 
of performance of agricultural operations, and to acquire familiarity 
with the use of farm-implements. Beyond this, farm-labor will not be 
imposed upon them, but they will be encouraged to engage in it, and be 
compensated at customary rates for any labor they may perform. They 
will also receive instruction in the special agriculture and geology of the 
State, in aid of which they will have the benefit of an extensive collec- 
tion of soils, subsoils, mp.rls, and rocks gathered during the State agri- 
cultural survey. A botanical garden, with green-house and propagating 
pits, under the direction and superintendence of the professor of botany, 
will be connected witli the farm and form an important part of the 
general equipment o'l the college. Five thousand dollars have been 
appropriated by tho trustees to make a beginning in the improvement 
of the farm and cavrying out these objects ; and it is expected that the 
legislature of the State will render additional assistance. Agricultural 
experiments will be carried on in connection with the farm and garden to 
such an extent as may be compatible with the requirements of instruc- 
tion and the means at command. For the present the buildings, labor- 
atory, appara;tus, and library of the university will be used by the 
college and university in common, till provision shall be made for the 
former institution. ^ 

The faculty of the college consists of the chancellor, already named; 
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S. G. Burney, D. D., professor of English literature ; 0. W. Sears, M. A., 
of civil engineering ; L. O. Garland, LL. D., of mineralogy ; George 
Little, Ph. D., of mineralogy and geology; E. W. Hilgard, Ph. D., of 
agriculture and economic chemistry, and geology and agriculture of the 
State; J. A. Lyon, D. D., of political economy ; adjunct professors — E. 
S. Gutherie, B. A., adjunct professor of mathematics; E. B. Fulton, B. 

A. , of physics ; E. H. Loughridge, S., of practical chemistry ; John 

B. Adger, B. A., of general chemistry; M. W. Philips, M. D., of special 
and practical agriculture ; A. B. Whitfield, B. A., instructor in history. 

The agricultural course of study occupies four years, and is as fol- 
lows: 

Freshman year — First term, — General agriculture ; botany — struct- 
ural and syfc:'tematic, with excursions ; geometry ; English — composition 
and rhetoric; history. Second term. — General agriculture; botany — 
determinative 2ind economic; trigonometry, land-surveying, leveling, 
&c.'; English — composition and rhetoric; history. 

Sophomore year — First term, — Practical agriculture ; special agri- 
culture — tillage, fe'ubsoiling, drainage, &c.; zoology — general and sys- 
tematic; physics; English — composition and rhetoric. Second term, 
— Practical agriculture; special agriculture — preparation of land, seed- 
ing, cultivation, harvesting, storing crops, &c. ; zoology — domestic 
animals, animals and insects useful and injurious to agriculture ; gen- 
eral chemistry ; English. 

Junior year — First term, — Practical agriculture; special agricul- 
ture — details of culture of the several crops ; agriculture and economic 
chemistry ; general chemistry : mineralogy ; English — higher rhetoric. 
Second term, — Practical agriculture ; agricultural and economic chem- 
istry; special agriculture — horticulture, trench-farming, fruit-culture; 
geology, mineralogy; English — higher rhetoric. 

Senior year — First term, — Practical agriculture ; stock and dairy- 
farming; special geology and agriculture of the State; rural-engineering, 
landscape-gardening, &;c.; ethics; English literature; political economy. 
Second term, — Practical agriculture ; stock and dairy farming ; special 
geology and agriculture of the State ; rural economy — policy of culture; 
general summary; ethics; jiolitical economy; English literature. 

The number of students in the university during the year was 112. 

Alcorn University — Agricultural and Mechanical College^ at Bodney^ 
Rev. H, B, Bevels, D. !>., j^resident, — The buildings of this university 
were formerly the property of Oakland College, but they have been re- 
cently purchased by other parties for the parpose of establishing an 
institution especially devoted to the education of colored youth. Al- 
though this is its primary object, its doors are cheerfully open to all who 
wish to avail themselves of its advantages, Tho university was ox)ened 
June, J-872, and has two professors besides the president. The build- 
ings are of brick, substantially iDuilt,. and in gooa condition, and could 
not now be erected for less than $100,000. The^^Vgricultural and Me- 
chanical College was established May 10, 1871, and is a department of 
the university. It is not yet organized, but the subje ct is now receiving 
the attention of the trustees, and it is expected tliat the organization 
will soon be comi)leted, and students will enter upon a> regular course 
of agricultural studies. There is a farm of 200 acres belonging to the 
university, which was purchased for $1,000, and will be u:^ed for the ex- 
perimental farm of the college. The objects had in ^lew in its purchase 
were illustration by practical agriculture of the principles taught in the 
class-room, the acquirement of facility in the use of farm-implements, 
skill in performing the different operations required in agriculture, anf' 
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remunerative employment for stadents who may desire to pay a portioii 
of their college expenses by their own industry. It is the intention of 
the trustees of the college that the students shall be required to perform 
nearly all the labor done on the farm. A beginning has been made this 
year in the cultivation of the farm, and a few bushels of corn and pota- 
toes have been raised. 

The number of students in attendance at the university since it was 
opened is 112. 

MISSOURI. 

University of Missouri — Agricultural and Mechanical College, at Coliim 
bia, Daniel Beadj LL. president— ^he> facilities for instruction in this 
college have been very much enlarged during the present year. The 
"Scientific Building," referred to in our last report as being in process 
of erection, has just been completed at an expense of $50,000. It is 
designed expressly for the use of this college, and contains a large 
working laboratory, two large cabinet-rooms, three lecture-rooms, chem- 
ical-apparatus rooms, three private studies for the professors, two agri- 
cultural-work rooms for grafting, &e., janitor's room, and wash-room, all 
of which are elegantly finished and furnished. Three professors have 
been added to the faculty, which, as now constituted, consists of the 
president of the university, named above ; George G. Swallow, A. M., 
M. D., dean of the faculty ; Joseph G. Korwood, M. D., professor of 
chemistry, physics, anatomy, and physiology; Joseph Ficklin, A. M., 
professor of mathematics, mechanical philosophy, and astronomy ; E. 
L. Ripley, A. M., professor of drawing and book-keeping ; Major J, 
Wilson McMurray, A. M,, professor of military science and tactics, and 
farm-engineering ) J. K. Hosmer, A. M., professor of rhetoric and 
English literature Paul Sweitzer, A, M., professor of analytical and 
applied chemistry; Scott Hayes, assistant teacher in horticulture; 
Stephen C. Eogers, assistant teacher in agriculture ; Charles Y. Eiley, 
lecturer on entomology; Detmers, lecturer on veterinary sur- 

gery; Thomas Maddex, farm superintendent ; Hon. Norman J. Colman, 
Hon. James S. Eollins, and Hon. Paul Hubbard, farm committee. 

The college-farm contains 600 acres, 60 of which are cultivated with . 
plowed crops, 7 are in orchard, and 15 in meadow. It cost $60,000. 
The system of subsoil plowing and manuring with stable and compost 
manures has been adopted. The students are instructed in practical 
agriculture, and have performed about three-fourths of the work done 
on the farm during the present year. Experiments have been made in 
comparing the results of different varieties of corn, tomatoes, and pota- 
toes planted early and late, and with and without manure. There have 
been raised on the farm the present season 500 bushels of corn, 200 
bushels of oats, 200 bushels of potatoes, 10 tons of hay, 5,000 pounds 
of grapes, which were sold, and also many garden vegetables. The only 
stock kept on the farm are for work. The blooded stock, composd of 
short-horns and Ayrshires, have all died of the Texas fever." The 
Alderney cows are preferred by this college for family use in Missouri, 
and Ayrshire and short-horns for the dairy. The short-horns must, 
however, have a rich soil, mild (ilimjite, and a level ronntry to acquire 
the greatest excellence. 

The college iias received this year from the State $10,000 for appa- 
ratus and 5,000 for library. Only a small quantity of the land granted 
by Congress has been sold for cash. Some has been sold on time and 
some leased, and interest paid annually on the value of the land thus 
24 a 
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disiK)sed of. The State gave to the college last year $65,000, and from 
all these sources it receives an annual income of about $8,000. 

The number of students in attendance in the college during the col- 
legiate year ending in June, 1872, is 58 5 in the university, 322. 

University of Missouri-- ScJiool of Mines and Metallurgy, at Eolla, Darnel 
Bead J LL, D., president — This school is located in Phelps County, a 
district abounding in mines of iron, copper, lead, and zinc. It was 
opened November 23, 1871. In addition to the president the luculty 
consists of Charles P. Williams, A. M., director and professor of gei'i- 
eral and analytical chemistry and metallurgy ; Nelson W. Allen, A. B., 
assistant professor of mathematics ; William Cooch, assistant in ana- 
lytical chemistry and assaying. There are also two other professor- 
ships, one of applied mathematics and engineering, and the other of 
geology and natural history, which are filled with temporary instructors. 
The school has two courses of study, one a preparatory course occupy- 
ing one year, and ^ the other a higher course occupying three years, as 
follows: 

Preparatory course. — Algebra — to quadratic equations,- arith- 
metic — metrical system ; rhetoric and composition j logic 5 natural his- 
tory — botany, (structural and systematic 5) elementary chemistry — ele- 
mentary physics ; physical and industrial geography — lectures. 

HiaHER couRSEr— J^iVst year, — Algebra; geometry; trigonometry; 
surveying and field practice ; general chemistry and chemical philoso- 
phy ; physics ; mineralogy — descriptive and determinative ; crystallog- 
raphy; outlines of zoology; analytical chemistry ; blowpipe and humid 
qualitative analysis ; drawing — ^mechanical and free-hand. Second year. 
— Trigonometry; analytical geometry ; calculus; surveying — field praQr 
tice ; descriptive geometry — projections, shades, and shadows ; ma- 
chinery and motors ; chemistry — general and industrial ; metallurgy ; 
physics ; analytical chemistry — qualitative and quantitative humid an- 
alysis; geology — physiological, dynamical, and historical; lithology; 
phenomena of veins and mineral deposits ; drawing — free-hand and me- 
chanical. Third year, — Calculus; analytical mechanics; field practice 
and engineering; topography; metallurgy and assaying — wet and dry 
methods ; analytical chemistry — quantative analysis ; machinery and 
motors; mining — methods of exploration and exploitation ; extraction; 
crushing and concentration; mining regions; drawing — maps, plans, 
and sections of mines. 

For admission to the prei)aratory course applicants must be at least 
sixteen years of age, and sustain a satisfactory examination in the ordi- 
nary branches of an English education; and for admission into the 
higher course of three years they must be at least seventeen years of 
age, and pass a satisfactory examination in all the regular studies of 
the preparatory year. 

Lectures are delivered on human physiology, domestic hygiene, and 
special scientific studies throughout the higher course of study. Stu- 
dents are also exercised in the use of instruments in land and higher 
surveying; visits are made to mines of iron, lead, and zinc ores, and to 
furnaces for the extraction of these metals; and laboratory work is 
performed on the i^roducts of these mines and furnaces, and work in 
the drawing-room on notes collected during these field operations. The 
school is i^rovided with thoroughly equipped analytical and assaying 
laboratories, with excellent working-tables, and an abundant supply of 
the most approved apparatus. The physical apparatus is also of the 
most recent and approved forms, and very complete in the specialties 
of light, heat, electricity, and pneumatics. It receives annually from 
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the congressional land-grant $2,500, and from its own endowment, and 
money received from Phelps County, $9,500, making in all an annual 
income of $12,000. 

The number of students in attendance during the present scholastic 
year, ending in June, 1872, is 28. 

NEBRASKA. 

University of l^ebraska — College of Agriculture^ at Lincoln^ Allen B. 
Bentouj LL. i>., chancellor, — This university forms a part of the educa- 
tional system of the State, and is subject to the same laws as the com- 
mon schools. Its regents are appointed by the legislature, and all 
students who are residents of the State are admitted free of charge for 
tuition, and are furnished with books at cost. None of the land granted 
by Congress under the act of July 2, 1862, has yet been sold. Two pro- 
fessors, H. E. Hitchcock, A. M., professor of mathematics, and S. E. 
Thompson, professor of agriculture, have been added to the faculty of 
the university during the present year. Six courses of study have, thus 
far, been prepared for the university, and are now open to students, viz, 
the classical course, the scientific, the Latin scientific, and two courses 
in agriculture. The College of Agriculture was opened September 12, 
1872. One of the agricultural courses occupies four years, and includes, 
besides studies exclusively agricultural, nearly all the English branches 
of an ordinary college course. The other occupies one year, and is de- 
voted to practical agriculture only. Twenty students have commenced 
the full course in agriculture. 

The college-farm contains 480 acres of very valuable land adjoining 
the city of Lincoln, and a beginning has been made in its improvement. 
During the summer of this year 20 acres of it, consisting of prairie 
land, have been broken, and will be cultivated with crops next year. 
The university is supplied with extensive and entirely new apparatus 
in the departments of chemistry and physics. The conveniences and 
completeness of the laboratory are said to be equal to any in the 
country, and ample provision is made for extensive experiments and 
illustration in i)ractical and analytical chemistry. The students are fur- 
nished with a given amount of chemicals free of charge, and those of 
the College of Agriculture are admitted to the same privileges in the use 
of the apparatus, cabinets, and library as those of the other depart- 
ments of the university. A spacious room has been provided for the 
cabinet and museum, and about 12,000 choice specimens have been 
collected. 

The number of students in the College of Agriculture the present year 
is 25 5 in the university, 130. 

NEVADA. 

Iso information has been received from this State during the present 
year, but from the statements made to the Department in 1871, it is pre- 
sumed that it prefers to defer the sale of its lands, and the establish- 
ment of an agricultural college till lai'ge prices can be obtained. 

NEW HAMPSHIRE. 

Dartmouth College — College of Agriculture and the Mechanic Arts^ at 
Hanover, Rev, Asa B. Smith, i>. D., LL. D., president — The number of 
Students in this college has nearly doubled during the present year. 
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The experimental farm now contains 163 acres, 70 of which have been 
brought into a tolerable state of cultivation. The system of farm-labor 
for the practical instruction of the students in agriculture has not yet 
been fully matured. A small part of the work, however, has been done 
by them the present year, and it is the purpose of the professors to 
make such arrangements as will enable them to do the greater part, 
and, if they choose, to pay a portion of the expense of their education. 
There have been raised on the farm this season, 80 bushels of corn, 200 
of oats, and 70 tons of hay. Some few experiments have been made in 
testing the value of different kinds of commercial fertilizers. 

It is the intention of the trustees to erect a new building soon, to be 
called the Conant Hall. It will contain rooms for the superintendent 
of the farm and for students, and also a boarding establishment, which 
will be supplied with provisions from the products of the farm, and fur- 
nish board for the students at cost. The library contains 1,200 vol- 
umes of select scientific works, about 100 of which are from the private 
library of the late Professor Faraday. Students also have access to the 
college, library 6n the same conditions as those of the academical de- 
partment. 

The number of students in the College of Agriculture and the Me- 
chanic Arts during the present academic year is 23 ; in all the depart- 
ments, or college proper, 408. . 

NEW JERSEY. 

Butgm College — Sdmiifia Scliool at New BrunswlcTc, Eev. William H. 
Campbell^ D. J>., JjL, D^y president — ^The farm of the Scientific School 
contains 99 acres^ 72 of which are cultivated with plowed crops, 25 are 
in grass, and the remainder is occupied by the buildings of the college 
and the school. In the management of the farm the prominent objects 
had in view are the instruction of the students in practical farming, in 
experimentation in crops, and in stock-raising. Students do not engage 
ininanual labor, but are required to visit the farm and. inspect the mode 
of cultivation of the different crops, the management of the stock, and 
to take special care in the conduct of the experiments. Great attention 
has been given to the improvement of the soil of the farm by under- 
draining, and manuring with green-sand marl and animal manures. 
Barn-yard manure is chiefly relied on for permanently enriching the soil 
and bringing it into a- high condition of fertility. About $15,000 have 
been spent in the improvement and equipment of the farm since its pur- 
chase, in 1864. Elaborate and exact experiments have been made under 
the direction of Professor George H. Cook in the cultivation of Indian 
corn, with different chemical manures, the details of which are given in 
the eighth annual report of the Scientific School for 1872. Professor 
Cook has also given lectures on agriculture in the different counties of 
the State agreeably to law, which requires that the professor of agri- 
culture shall deliver at least one lecture during the year in each county. 
During the year, 1,205 feet of tile under-drain have been laid, and all 
the wet land of the farm is now thoroughly drained, andean be culti- 
vated with any farm-crop. 

There have been raised on the farm the present year, 19G bushels of 
Mediterranean wheat on 12| acres, yield 15.4 bushels per acre ; 20 J 
bushels of Pultz wheat, from seed furnished by the Department of Ag- 
riculture, on 1.15 acre, yield 18 bushels per acre 5 1,6G8 bushelsof ears 
of corn on 16 acres, yield 104 bushels of ears per acre ; 266 bushels of 
Surprise oats on 8 acres, yield 28 bushels per acre ; 767 bushels of Early 
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Eose, Early Goodrich, Early Mohawk, dud Peerless potatoes on 7 acres, 
yield 109 bushels per acre ; 1,137 bushels of carrots on 3 acres, yield 
379 bushels per acre 1,320 bushels of mangel-wurzels on 5| acres, yield 
229 per acre ; 32 bushels of Silesian beets, from seed furnished by the 
Department of Agriculture, on 11 square rods, yield at the rate of 465 
bushels per acre ; 1,787 bushels of ruta bagas on 4 acres, yield 446 
bushels per acre 2,000 heads of cabbages on 3 J acres. Two acres were 
sown with corn, and IJ acres with rye, both of which were cut while 
green, and fed for fodder to the cows on the farm. The yield was large 
and very profitable. There are- kept on the farm 8 full-blood Ayrshire 
cows, 1 half-blood Ayrshire, 7 natives, 8 Ayrshire heifers, 2 horses, and 
2 mules. The cows are kept for milk, which is sold in town. Fifteen of 
these cows averaged 2,968 quarts of milk each duriug the entire year. 
The Ayrshire breed is preferred for Kew Jersey by this school. The 
horses and mules are kept for work on the farm. 

Large additions have been made to the facilities for instruction. The 
new geological hall, referred to in our report of last year, has been com- 
pleted at an expense of some $75,000, derived from funds contributed 
by the alumni of Eutgers College at their recent celebration of the cen- 
tennial anniversary of that institution. It was dedicated at the last 
commencement, in June, 1872. This donation, which amounted to 
$113,000, has all been devoted to the interests of the Scientific School. 
The sum remaining after deducting the amount paid for the geological 
hall, was invested in a permanent fiind for the support of two professor- 
ships. The hall is made of Connecticut freestone, and is 120 feet long, 
45 wide, and three stoties fiigh, besides the basement, which is used for 
a drill-room and armory. The first story contains an office, a large 
chemical-lecture room, 35 by 40 feet, an analytical laboratory for the use 
of students in analytical chemistry, a professor's laboratory, a small 
lecture-room, a balance-room, and closets for storing chemicals. The 
second contains a lecture-room for the professor of mining and metal- 
lurgy, and a large hall 40 by 90 feet, with gallery on four sides, for a 
general museum for collections in geology, paleontology, and mineral- 
ogy. The third contains a curator's room, to be used for arranging, as- 
sorting, and labeling specimens. The whole building is heated by 
steam, and supplied throughout with gas and water. A building for a 
chapel and library is now in process of erection, and is expected to be 
ready for occupancy at the next commencement, in 1873. It is the gift 
of Mrs. Sophia Astly Kirkpatrick, of TSew Brunswick, Kew Jersey, 
who donated $50,000 for this purpose. 

The number of students in the Scientific School for the scholastic 
year 1872 is 50; in both institutions, 194. 

NEW YQBK. 

Cornell University---lnchistrial Colleges, at Ithaca, Andreic D. White, 
LL. D,, preside7it — The Agricultural College farm contains 200 acres of 
excellent land, 110 of which have been cultivated the present year with 
plowed crops, 17 are in clover, 21 in pasture, and the remainder, except 
what is used for ornamental grounds, is in meadow and woodland. The 
object had in view thus far in its cultivation has been to present to 
students in agriculture an example of a well-conducted farm, made 
profitable, if possible, and at the same time improved under the manage- 
ment of a good practical farmer. The system of farming heretofore 
adopted has been that pursued by the best practical farmers of the State, 
but an experimental farm of 50 acres has been set off this year from 
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the maiu farm and will be used for experimental purposes under the 
direction of the professor of agriculture. A regular five years' course 
of rotation of crops will be commenced the next season, and experiments 
made with such as it is thought most desirable to improve. One hun- 
dred varieties of potatoes have been raised on the farm and will be 
made one of the crops for experiment next year. IS^early all the work 
on the farm has been performed by the students, only sufficient help 
having been hired to insure constant labor during the season. Thirty- 
three acres have been cultivated this year with fall-wheat, 9 with rye, 
25 with barley, 17 with oats, 18 with corn, 4 with sowed corn, 1 with 
roots, and 3 with garden vegetables. There have been kept on the farm 
1 thoroughbred horse, 2 Clydesdale, 4 mixed breed, and several mules ; 
1 short-horn bull, a considerable number of short-horns in the Cornell 
herd, of all ages, and dairy cows and swine of mixed breeds. The 
Devon breed of cattle is preferred by this college for general purposes, 
the Durham for crossing with native stock, and Ayrshire and Jersey for 
dairy 5 also Clydesdale horses, and Cotswold, Leicester, and Southdown 
sheep. 

In addition to the instruction given to students by the professors in 
the regular studies, twelve lectures have been given by Mr. H, A. Wil- 
lard on dairy economy, twelve by Mr. C. Y. Eiley, State entomologist 
of Missouri, on economic entomology, and a course by Dr. Hexamer on 
the physiology and practical culture of the potato, by Mr. E. W. Stew- 
art on feeding cattle, by Mr. John J. Thomas on large and Mr. Andrew 
Fuller on small fruits, and by Mr. James J. H. Gregory on market-gar- 
dening. The agricultural museum and library have beeeu largely in- 
creased by liberal donations from various persons. The museum con- 
tains over 150 varieties of wheat, models of almost every kind of plow 
now in use in any part of the world, besides numerous other farm-im- 
plements of approved patterns. Mrs. Andrew D. White recently gave 
a large bell, weighing 5,000 pounds and costing nearly $3,000, which 
has been placed in the large stone tower of the McGraw building, with 
the nine chime-bells given by Miss Jennie McGraw. Since the opening 
of the university, in 1808, nearly $400,000 have been given to it by 
private individuals. The amount of the university fund from all 
sources up to the present time is $1,102,009, and the buildings are worth 
$560,000, making the total value of the property $1,074,009, besides 
the apparatus, cabinets, libraries, farm stock, &c. The regular annual 
income from the university fund is $80,000, and it has received this 
year $3G,000 additional for tuition, rent, and advances from the Cornell 
contract. 

The number of students in the College of Agriculture for the collegiate 
year ending in June, 1872, is 207, and in the university, 525. 

NORTH CAROLINA. 

University of North Carolina — Agricultural and Meclianical College, at 
CJmpel Hill. — The organization of the Agricultural and Mechanical Col- 
lege, established by the act of February 11, 1867, in connection with 
the University of Korth Carolina, has not yet been effected. The exer- 
cises of the university were suspended in 1870, but information has been 
received that an effort is being made to resume them at an early date ; 
and, if successful, action will probably be taken for organizing the col- 
lege as soon as the funds can be made available. 
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OHIO. 

Ohio Agricultural and Mechanical College, at Colimhus. — Information 
lias been received from Hon. Joseph Sullivant, secretary of the 
board of trustees, that this college has not yet been opened, but it is 
expected that the faculty -will soon be chosen, and that students will be 
received for instruction at the commencement of the autumn of 1873. The 
experimental farm now contains 320 acres, and is valued at $112,000. A 
farm- superintendent has been employed during the present year, and a 
part of the farm has been cultivated with wheat, barley, oats, corn, 
potatoes, and hay. The special object had in view in its cultivation has 
been to improve its condition and to pay the taxes and farm-superin- 
tendent. This has been accomplished and an additional profit realized. 
The proceeds of the land-scrip are in the State treasury, and draw in- 
terest at G -per cent. A library has been commenced and about 300 
volumes have been collected. 

OREGON. 

Corvallis College — State Agricultural College of Oregon, at Corvallis, 
B. L. Arnold, A. M., president — The land granted by Congress to this 
agricultural college has been surveyed, and an act was passed by the 
legislature at its last session, in September, 1872, ordering it to be sold ; 
but it has not yet been disposed of, and consequently no aid has been 
derived from this source. The number of State students who are to be 
educated by the college without charge for tuition has been increased 
this year from 22, to which it was previously limited by law, to GO, and 
an annual appropriation of $5,000 has been made by the State for the 
payment of the salaries of the professors engaged in their instruction. 
It has received only $2,000 from other sources. The college-farm con- 
tains 36 acres, 24 of which are plowed land, 2. are devoted to orchard, 
and 10 to mowing. The time spent on the farm this season has been 
principally occupied in thoroughly plowing the land, and bringing it 
into good tilth. About four acres have been cultivated with garden- 
crops. Tien tons of hay have been raised, and corn, potatoes, peas, 
beans, tomatoes, squashes, turnips, and beets^ in small quantities. 
About one-half the work on the farm has been done by the students, 
who receive instruction in practical agriculture in the field from the 
professors of the college. Nothing has been dbne in the improvement 
of the stock as yet. 

The faculty of the college consists of the president, B. L. Arnold, A. 
M. Joseph Emery, A. M., professor of mathematics Hugh M. Finley, 
A. B. 5 James Liggett, professor of practical agriculture ^ and Mrs. 
Nesbit, M. S. Since the opening of the college, in 1868, six students 
have completed the full course in agriculture, and four of them have en- 
gaged in agricultural pursuits. A large number also have taken the 
partial course, in order to qualify themselves for the business of prac- 
tical farming in the shortest time possible. The number of students in 
attendance in the agricultural college during the present year is 22; in 
both institutions 165, being 22 more than last year. 

PENNSYLVANIA. 

Agricultural College of Fermsylvania, Centre County, Eev. James Calder^ 
D. D., IjL. D., president, -^The report on this college is confined princi- 
pally to the "college-farm." In addition to the "college-farm^' there are 
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three "experimental farms,'' each containing 100 acres, under the gen- 
eral supervision of the college, on which model and experimental larm- 
ing is extensively conducted. Numerous experiments have be^n made 
upon these farms the present year, but the report of the board of trustees 
for 1872, giving the details and results, has not been received. The " col- 
lege-farm '' contains 300 acres, one hundred of which are occupied with 
the college-grounds and woodlands ; 15 are in orchard, 72 in mowing, and 
113 are cultivated with plowed crops. The objects had in view in the 
cultivation of this farm are to impart instruction to the students in the 
principles of agriculture taught in the school-room, to afford them exer- 
cise, and for profit in furnishing agricultual products for the use of. the 
college. The students perform a considerable portion of the labor on this 
farm, being required to work two hours a day, but there is a sufficient 
number of hired men to carry on the work efficiently, so that no damage 
may occur to the crops for want of a sufficient force to finish up the work 
properly and in season. The general system of farming adopted has 
been a rotation of crops. In the detail of the cultivation of corn the 
practice has been to spread barn-yard manure on the solj in the fall, and 
turn it under, with the crop of clover growing upon it, immediately with 
the plow. In the case of wheat a light top-dressing of some well-decom- 
posed manure is applied to the surface. There have been raised on the 
farm the present year 2,500 bushels of ears of corn, 100 of rye, 800 of 
oats, 800 of potatoes, 60 tons of hay, and various garden vegetables. The 
cattle kept on the farm are one Holstein, one Durham, and one Alder- 
ney bull, eight milk-cows, and some grade-cattle. In winter twenty 
head of stock are sometimes fed. The Durham breed of cattle is pre- 
ferred for Pennsylvania by this college. 

The progress of the college, now in the fourteenth year of its exist- 
ence, is represented as steady and substantial, and the claim is preferred 
that it has accomplished as much as any other in the direction of carry- 
ing out the true purpose of this class of institutions, that of imparting 
a liberal, practical education to the working classes. While full facili- 
ties are provided for the acquisition of what we know as a liberal 
education, or course, the president of the college says that here "farm-, 
ing" is not an ad captandmi braneh in the catalogue, but a regular and 
productive pursuit. Chemistry is practicfil analysis in the laboratory, 
the text-book being only a basis ; botany is work in the fields, and not a 
study of pictures only 5 mathematics is carried also iiito the field, and 
practical surveyors and lengineors are made. In the study of botany, 
so important in the agricultural curriculum, at least four hours a week 
during the entire year are given to the analysis of plants. The botani- 
cal course extends over one year. 

As recently as 1871 the trustees resolved to admit both sexes upon the 
same general conditions. Ladies are now, therefore, entering the classes 
with gentlemen without any distinction as to footing or rules of govern- 
ment, and on the completion of any particular course are awarded the 
same certificates and degrees. Several ladies are now in the higher 
classes. 

Provision has been made for three courses of study, the agricultural, 
the scientific, and the classical. One of the general principles laid down 
is, that a knowledge of certain branches is indispensable to all : 1. The 
studies embraced iji what is called a sound English education. 2. A 
knowledge of the structure and laws of health of the human body. 3. 
A knowledge of the Constitution and government of the country ; and 
4. A knowledge of the great principles of man's relation to the Deity. 
From the study of these no student is exempted. 
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The agricultural course is here given. The study of ancient and mod- 
ern languages is optional. Declamation and composition exercises con- 
tinue throughout the course. 

Higher course. — First year, — General agriculture, higher algebra, 
book-keeping, elementary physics, elementary botany, art of composi- 
tion, analytical botany, outlines of chemistry. Second year, — Plant-cul- 
ture, geometry, (completed,) general chemistry, economic botany, (by 
lectures,) soils, horticulture, trigonometry, surveying. Third year. — 
Farm-machinery, rural laws, surveying, (with field practice,) political 
economy, English literature, agricultural chemistry, human anatomy 
and physiology, blow-pipe analysis, domestic animals, fertilizers, ele- 
ments of zoology, industrial drawing, physics, evidences of Christianity, 
Constitution of the United States and of Pennsylvania, agricultural 
chemistry, (lectures,)^ qualitative analysis. Fourth year, — Eural archi- 
tecture, veterinary science, original essays and discussions on agricul- 
tural subjects, moral philosophy, logic, physics, (with laboratory prac- 
tice,) principles of geology, civil engineering, economic zoology, landscape 
gardening, rural economy, mental philosophy, rhetoric, economic geol- 
ogy, astronomy, mineralogy, and crystallograrphy, (lectures.) 

The preparatory year embraces the studies usually prescribed by 
higher institutions for such a course. 

The number of students in attendance during the present year is 150, 
being an increase of 63 over the last year. 

The following table exhibits the programme of experiments adopted 
on the "experimental farms" of this college, made out for five years, but 
the system may be continued for any length of time. Every plot con- 
tains exactly one-eighth of an acre. A space of 24 inches is left between 
the plots to mark the divisions. The space for roads and turns around 
the several blocks of plots is 12 feet. The plots severally are laid off in 
the form of a parallelogram, 20 rods long by 1 rod wide. They are cul- 
tivate with the ordinary farm implements — ^plows, harrows, drills, mow- 
ers, &c. Each plot must be farmed in exact accordance with the im- 
press made upon it in the programme. When nothing is said of the im- 
plements or of the quantity of seed to be used, the ordinary farm imple- 
ments in approved use, and the usual quantities of seed, are implied. In 
seeds, lime, &c., the quantity expressed is that applicable to the acre, 
except in potatoes, when the quantity expressed applies alike to the di- 
visions and to the relative quantities of the seed by weight or measure, 
and in corn when the numbers are applied to the stalks in hills three 
feet apart, and in rows one foot apart. The application of fertilizers, 
where no specification is made to test their relative quantities, is left to 
the superintendents of the farms respectively, under the specific and un- 
qualified injunction that, in the application, special regard shall be had 
to the crops which by the programme mark diversities, and come in com- 
petition with each other. The utmost care, in such cases, must be ob- 
served in applying to all the plots thus placed in competition, the same 
kind, the same quality, and the same quantity of manure. 
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Programme of the series of experiments adopted lij the hoard of trustees for the several 
farms connected with the Agricultural College of Pennsylvania. 



Tears of coutinuation of the experiments . 


o 
P* 

■§ 
g 

a 

o 


Corn, subsoil plow ; wheat, Michigan plow. 


o 

g 

g 

a 

o 


o 
to 
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i 
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§ 
B 

a 

o 


Corn, subsoil plow ; wheat, Michigan plow. 


ft 

P) 
o 

a 
a 

o 
O 


Corn, subsoil plow; fallow, Michigan plow. 


ft 

a 
a 

o 
O 


o 

a 

rt 

CJ 

rP 

o 
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'o 
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o 
O 


a 

a 

d 

V 

St 
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I 

rP 

(C 

oT 

1 

o 
Ph 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Corn . . . 
Barley - 
Wheat. 
Clover . 
Clover . 


Corn . . . 
Barley . 
Wheat. 
Clover . 
Clover . 


Corn 

Barley . . 
Wheat.. 
Timothy 
Timothy 


Corn 

Barley . . 
Wheat . . 
Timothy 
Timothy 


Com . . . 
Oats... 
Wheat - 
Clover - 
Clover . 


Corn . . . 
Oats 
Wheat - 
Clover . 
Clover . 


Corn . . . 
Fallow. 
Wheat. 
Clover . 
Clover . 


Corn... 

tiiilyj w . 

Wheat . 
Clover . 
Clover . 


Corn . . . 
Barley . 
Wheat . 
C. & T . 
C. & T . 


Corn 

Barley . . 
Wheat 
C. <fc T . . 
C. & T . . 


Potatoes. 
Barley. 
Wheat. 
C. & T.' 
C. &T. 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Barley . 
Wheat. 
Clover . 
Clover . 
Corn. 


Barley . 
Wheat. 
Clover . 
Clover . 
Com. .. 


Barley . . 
Wheat.. 
Timothy 
Timothy 
Corn 


Barley . . 
Wheat.. 
Timothy 
Timothy 
Corn 


Oats ... 
Wheat. 
Clover . 
Clover . 
Corn. .. 


Oats . . . 
Wheat - 
Clover . 
Clover . 
Corn . . . 


Fallow. 
Wheat. 
Clover . 
Clover . 
Com. .- 


Fallow - 
Wheat. 
Clover . 
Clover . 
Corn. 


Barley . 
Wheat. 
C. & T. 
C. & T- 
Com . . . 


Barley . . 
Wheat.- 
C. & T 
C. &T-. 

Corn 


Barley. 
Wheat. 
C. & T. 

c. & t! 

Potatoes. 


1869.. 
1870.. 
1871.. 

1872.. 
1873.. 


Wheat. 
Clover . 
Clover . 
Corn . . . 
Barley . 


Wheat. 
Glover . 
Clover . 
Corn. .. 
Barley . 


Wheat.. 
Timothy 
Timothy 

Corn 

Barley . . 


Wheat. - 
Timothy 
Timothy 

Corn 

Barley . . 


Wheat . 
Clover . 
Clover . 
Corn . . . 
Oats . . . 


Wheat. 
Clover . 
Clover . 
Corn. .. 
Oats . . . 


Wheat. 
Clover . 
Clover . 
Corn . . . 
Fallow. 


Wheat. 
Clover - 
Clover . 
Corn... 
Fallow. 


Wheat. 
C. &T. 
C. & T. 
Corn. .. 
Barley . 


Wheat.. 
C. & T. . 
C. & T.. 

Corn 

Barley. . 


Wheat. 
C. &T. 
C. & T. 
Potatoes. 
Barley. 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Clover . 
Clover . 
Uorn. . . 
[Jarley . 
Wheat. 


Clover . 
Clover . 
Corn. . . 
Barley . 
Wheat. 


Timothy 
Timothy 
JOTU . . .' . 
Barley . . 
Wheat . . 


Timothy 
Timothy 

Corn 

Barley . . 
Wheat.. 


Clover . 
IJlover . 
Com - . - 
Oats . . . 
Wheat. 


Clover . 
Clover . 
Com...' 
Oats . . . 
Wheat . 


>lover . 
Jlover . 
Corn . . . 
Fallow - 
Wheat . 


Clover . 
Dlover . 
Jora . . . 
[Tallow. 
Wheat. 


C. &T. 
C. & T. 
Jorn . . . 
jarley . 
Wheat. 


C. &T.. 
C. &T.. 
Cprn.... 

Barley. . 
Wheat.. 


C.,& T. ' 
C. &T. 
Potatoes, 
Barley. 
Wheat. 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Clover . 
Clover . 
Barley . 
Wheat. 
Clover . 


Clover . 
Jorn. . . 
Barley . 
Wheat. 
Clover . 


Timothy 

^ovn 

3arley . . 
Wheat., 
rimothy 


Timothy 
Corn.... < 
Barley. . 
Wheat.. " 
Timothy 


Clover . 
Corn. .. 
Dats ... 
Wheat. 
Clover . 


Clover . 
Com. . . 
Dats . . . 
Wheat. 
Clover . 


ylover . 
Corn . - . 
Fallow. 
Wheat . 
Clover . 


D lover . 
Corn . . . 
Fallow. 
Wheat. 
Clover . ( 


C. & T. 
Corn .. . 
:Jarley . 
Wheat . 
C. & T. 


C. & T.. 
Potato 3 
Bai ley . . 
Wheat.. 
C. & T.. 


C. & T. 
Potatoes. 
Barley. 
Wheat. 
C. &. T. 
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Programme of tJieseHes of experiments aclo]}Ud h\j the 'board of irustces, (pc. — Continued. 



Tears of continuation of the experiments. 


Butt grain. 


Corn, subsoil jilow ; wheat, Michigan plow ; 
butt grain. 


End grain. 


Corn, subsoil plow ; wheat, Michigan plow ; 
cud grain. 


j Subsoil and Michigan plow alternate years. 


o 
o" 

s 
h4 


Corn, subsoil plow ; wheat, :MicLigan plow ; 
lime, 50 bushels. 


Lime, 100 bushels. 


o 
'ft 

CO 

|.§ 

'ft"^ 
"o 

d 
O 


0? 

« 

o 
o 

<D 

9 


Corn, subsoil plow ; wheat, Michigan plow ; 
lime,^200 bushels. 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Corn . . . 
Barley . 
Wheat . 
C.&T . 
G. & T . 


Corn . . . 
Barley . 
Wheat . 
C.&T . 
C. & T . 


Corn. .. 
Barley . 
Wheat . 
C. & T . 
C. & T - 


Corn . . . 
Barley . . 
Wheat . . 
C. & T . . 
C. & T . . 


Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


Corn . . . 
Barley . 
Wheat . 
C. & T . 
C. & T - 


Corn . - . 
Barley . 
vv neat) - 
C. & T . 
C. & T - 


Com . . . 
Barley . 
\Y iieJiT . 
C. & T - 
C. & T . 


Corn . . . 
Barley . 
Wheat. 
C. & T . 
C.&T. 


Corn 

Barley . . 
Wheat . . 
C. & T . . 
C.&T .- 


Corn. 
Barley. 
C. & T. 

c! & t! 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Barley . 
Wheat. 
C. & T . 
C.&T . 
Corn. .. 


Barley . 
Wheat . 
C. & T . 
C.&T . 
Corn . . . 


Barley . 
Wheat. 
C. & T . 
C. & T . 
Corn . ... 


Barley . . 
Wheat . . 
C. & T . - 
C. & T . . 
Corn 


Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


Barley . 
Wheat. 
C. & T . 
C. & T . 
Com . . . 


Barley . 
Wheat . 
C. & T . 
C. & T - 
Corn . . . 


Barley . 
Wheat. 
C.&T . 
C. & T . 
Corn . . . 


Barley . 
Wheat. 
C. & T . 
C.&T . 
Corn . . . 


Barley . . 
Wheat.. 
C.&T .. 
C. & T . . 
Corn 


Barley. 
Wheat. 

C. & t. 
C.&T. 
Corn. 


1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Wheat. 
C. & T . 
C. & T . 
Corn, .. 
Barley . 


Wheat . 
C.&T . 
C. & T . 
Com. .. 
Barley . 


Wheat. 
0. & T . 
C. & T . 
Corn . - . 
Barley . 


Wheat.. 
C.&T .. 
C.&T.. 

Com 

Barley . . 


Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


Wheat . 
C. & T . 

C, & T . 
Corn . . . 
Barley . 


Wheat . 
C. & T . 
C. & T . 
Com . . . 
Barley . 


Wheat. 
C.&T . 
C. & T . 
Corn . . . 
Barley . 


Wheat . 
C. & T . 
C. & T . 
Corn . . . 
Barley . 


Wheat . . 
C.&T 
C.&T .- 

Corn 

Barley . . 


Wheat. 

C.&T. 

C.&T. 

Corn. 

Barley. 


1869.. 
IBTO.. 
1871.. 
1872.. 
1873.. 


C. & T . 
C. & T . 
Com . . . 
Barley . 
Wheat. 


C. & T . 
C. &T . 
Corn . . . 
Barley . 
Wheat . 


C. & T . 
C. & T . 
Corn . . . 
Barley . 
Wheat. 


C. & T . . 
C. & T . . 

Corn 

Barley . . 
Wheat.. 


Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


C.&T . 
C. & T . 
Corn . . . 
Barley . 
Wheat. 


C. & T . 
C. & T . 
Corn . . . 
Barley . 
Wheat - 


C.&T. 
C. & T . 
Corn . . . 
Barley . 
Wheat. 


C. &T . 
C. & T . 
Com . . . 
Barley . 
Wheat. 


C. & T . . 
C. & T . . 

Com 

Barley . . 
Wheat . . 


C.&T. 
C. &T. 
Corn. 
Barley. 
Wheat. 


1869. 
1870. 
1871. 
1872.. 
1873. 


C.&T . 
Corn.-. 
Barley 
Wheat 
C. & T . 


C. &T 
Corn . - 
Barley . 
Wheat 
C. &T 


C.&T . 
Corn . . 
Barley 
Wheat 
C.&T 


C.&T . 
Com . . . 
Barley . 
Wheat. 
C. & T . 


Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


C. & T . 
Corn. .. 
Barley . 
Wheat 
C. & T . 


C. & T . 
Com. . . 
Barley . 
Wheat. 
C. &T . 


C. & T . 
Corn. . . 
Barley . 
Wheat. 
C. & T . 


C.&T . 
Corn . . . 
Barley . 
Wheat. 
C. & T . 


C. & T . - 

Com 

Barley . . 
Wheat . . 
C.&T -. 


C.&T. 
Com. 
Barley. 
Wheat. 
C. & T. 
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Frogmmme of the series of experiments adopted hy the hoard of trusteesj <j-c. — Contiuuetl. 



Years of contiuuation of the experiments. 


Seed wheat and barley, 1 bushel; corn, 3 
stalks to a hill at 3 feet; clover aud 
timothy, 3 quarts. 


Seed wheat, 2 bushels ; barley, 3 bushels 
corn, 1 stalk at 12 inches; clover aud 
timothy, 2 quarts. 


1 

£ime,none. | 


o 
*o 

CO 
'5 

o 
O 


^ Tcr Hoven's horn-dust. 


No manure. 


Miller & Smith's superphosphate of lin>e. 


1 

Barn-yard manure. ; 


Miller & Smith's ground bone. | 


Lister Brothers' ground bone. 


o 

2 

<» 
a 
o 

o 
PQ 

_o 


18C9.. 
1870.. 
1871.. 
1872!. 
1873.. 


Corn . - . 
Barley . 
Wheat . 
C. &T. 
C. & T. 


Corn. . . 
Barley . 
Wheafr. 
C. 
C. 


Corn 

Barley . . 
Wheat.. 
C. & T-. 
C.&T.. 


Corn 

Barley . . 
Wheat.. 
C. &T.. 
C.&T .. 


Corn . . . 
Oats . . . 
Wheat. 
C. & T. 
Q. & T : 


Corn . . . 
Oats... 
Wheat . 
C. &T. 
C. & T . 


Com... 
Oats ... 

Wheat . 
C. &T. 
C.&T. 


Com . . . 
Oats ... 
Wheat 
C. &T. 
C.&T. 


Com... 
Oats . . . 
Wheat. 
C. &T. 
C. & T . 


Corn 

Oats 
Wheat . 
C. &T.. 
C&T.. 
■ ^ 't. •■ • 


Corn. 
Oats. 
Wheat. 
C. & T. 
C.&T. 


1869.. 
1870.. 
1871.. 
1872. . 
1873.. 


Barley . 
Wheat. 
C. & T. 
C. & T. 
Corn. 


Barley . 
Wheat. 
C. <fc T. 
C. & T'. 
Corn... 


Barley . . 
Wheat -■- 
C.&T .. 
C.&T.- 

Corn 


Barley . . 
AVheat.. 
C.&T .. 
C.&T .. 
Corn 


Oats ... 
Wheat. 
C. & T . 
C. & T . 
Corn . . . 


Oa,ts 
Wheat. 
C.&T. 
C.&T . 
Corn . . . 


Oats . . . 
Wheat. 
C.&T. 
C. & T . 
Corn - . . 


Oats . 
Wheat. 
C.&T . 
C. & T . 
Corn . , . 


Oats . . . 
Wheat. 
C. & T . 
C.&T . 
Corn . . . 


Oats .... 
Wheat,. 
C. & T . . 
C.&T.. 
Corn.,,. 


Oats. 

Wheat. 

C.&T. 

C&T. 

Corn." 


1869.. 
1870.. 
1871.. 
1872.. 
1873. . 


Wheat. 
C. &T. 
C. &, T. 
Corn. .. 
Barley . 


Wheat. 
C. & T. 
C. & T. 
Corn. ., 
Barley . 


Wheat.. 
C.&T.. 
C. &T-. 

Corn 

Barley . . 


Wheat.. 
C.&T .. 
C.&T .. 
Com.*.. 
Barley . . 


Wheat. 
C.&T. 
C.&T. 
Corn. .. 
Oats . 


Wheat. 
C.&T . 
C.&T. 
Com . . . 
Oats... 


Wheat. 
C. &T . 
C.&T . 
Corn - . . 
Oats ... 


Wheat. 
C.&T . 
C.&T. 
Corn . . . 
Oats . . . 


Wheat . 
C.&T. 
C. & T . 
Corn . . . 
Oats . . . 


Wheat . . 
C.&T .. 
C.&T .. 

Corn 

Oats .... 


Wheat. 

C.&T. 

C.&T. 

Corn, 

Oats. 


1869. . 
1870.. 
1871.. 
1872.. 
1873.. 


C. &T. 
C. & T. 
Corn . . . 
Barley 
Wheat. 


C. &T 
C. & T. 
Corn. .. 
Barley . 
Wheat. 


C&T 
C.&T .. 
Corn — 
Barley , . 
Wheat.. 


C.&T 

c.^x.. 

Corn. ... 

Barley 

Wheat.. 


C.&T. 
C.&T. 
Com... 
Oats ... 
Wheat- 


C.&T . 
C. & T . 
Corn... 
Oats... 

Wheat. 


C.&T. 
C.&T. 
Corn . , . 
Oats... 
Wheat. 


C.&T . 
C. &T . 
Corn . . . 
Oats . . . 
Wheat. 


C.&T . 
C.&T . 
Corn . . . 
Oats . . . 
Wheat. 


C.&T .. 
C.&T .. 
Corn . . . . 
Oats .... 
Wheat.. 


C.&T. 
C. & T. 
Corn. 
Oats. 
Wheat. 


1869.. 
1370.. 
1871.. 
1872. . 
1873.. 


C. & T. 
Corn . . . 
Barley . 
Wheat. 
C. 


C. &.T. 
Corn. . . 
Barley . 
Wheat. 
C. &T. 

Ijb 


C.&T.. 
Corn .... 
Barley . . 
Wheat 
C.&T,. 


C.&T,. 

Corn 

Barley . . 
Wheat.. - 
C.&T.. 


C.&T.. 
Corn... 
Oats... 
Wheat. 
C.&T. 


C. & T . 
Corn . , . 
Oats ... 
Wheat. 
C. &T. 


C.&T. 
Corn . . . 
Oats... 
Wheat. 
C.&T. 


C. &T . 
Corn . . . 
Oats . . . 
Wheat. 
C.&T. 


C.&T. 
Com . . . 
Oats . . . 
Wheat . 
C.&T. 


C. &T .. 
Corn . ^. . 
Oats . . . . 
Wheat. . 
C. & T . . 


C.&T. 

Corn. 

Oats. 

Wheat. 

C.&T. 
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Programme of the scries of experiments adopted ly the hoard of trustees, <f'C. — Continued. 



Years of continuation of the experiments. 


Lister Brothers' bone-flour. 


Harrisburgb Fertilizing Company's super- 
phosphate of lime. 


Harrisburgb Fertilizing Company's animal 
compost. 


Harrisburgb Fertilizing Company's pure 
ground bone. 


Breinig & Helfrich'a complete bone mannre. 


d 

$ 
o 

C-i 

o 
ft 
n 

a 

o 

a> 


1 

Lister Brothers' superphosphate. 


Subsoil plow for corn ; Michigan plow for 
wheat; clover plowed down. 


Common plow ; clover plowed down. 


O 

rt ° 

P 

ft 
O o 

^ a 

II 
"o 

CO 

fl 

CO 


o 

o 

"o 
3 

\^ 
o 

'ft 
a 
o 

g 

o 
O 


1869.. 
1870.. 
1871.. 
1872!! 
1873.. 


Corn... 
Oats . . . 

0.&,T . 
C.&T . 


Corn . . . 
Oats . . . 
Wheat. 
C. & T ! 
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RHODE ISLAND. 

Broivti Universitij — Agricultural and Scientific Department^ at Frovi- 
dence, Rev, U. G. Robinson^ D. !>., LL. B,^ president, — A change has been 
made during the present year in the course of study in practical science, 
by which agriculture is made an important part. In addition to the 
other branches of the course, instruction is given in zoology and com- 
parative anatomy, taxidermy, structural and systematic botany, on the 
diseases of domestic animals, the habits of useful and injurious birds 
and insects, in arboriculture, including pomology ; in horticulture, in- 
cluding propagation of plants by seed, cuttings, layers, budding, graft- 
ing, and inarching ; on composts and preparation of ground for different 
kinds of crops; on sowing, planting, and harrowing, with descriptions 
of various agricultural implements. The course occupies three years, 
and students who complete it successfully receive the degree of bachelor 
of i^hilosophy. The State assembly express their entire satisfaction 
with the course as now improved. 

Valuable additions have recently been made to the museum of natural 
history by the purchase of a large collection of birds belonging to the 
cabinet of the late John Oassin, esq., and also by the donation of the 
extensive collection of the late William Blanding, M, D., of Philadel- 
phia. It contains 4,800 specimens of birds, 50 of quadrupeds, 200 of 
fishes and reptiles, 1,200 of insects, 8,500 of minerals, 3,500 in zoology 
and paleontology, 4,400 in conchology, besides numerous others of gen- 
eral interest. 

As the agricultural department of this university has no farm, we are 
unable to report any experiments in practical agriculture. The number 
of students in the agriQultural and scientific department during the 
present collegiate year is 27 ; in the university, 204. 

SOUTH CAROLINA. 

Claflin Universitij — South Carolina Agricultural College and Mechanics^ 
Institute^ at Orangeburgli^ Rev. A, Webster ^ Z>., president — This uni- 
versity occupies one of the most beautiful and healthful locations in the 
State, and it is the design of the trustees to make it ultimately a lirst- 
class institution, equal in literary merit to any in the country. It em- 
braces five departments, the theological, collegiate, agricultural, normal, 
and preparatory. The faculty consists of Rev. A. Webster, D. D., 
president; H. J. Fox, D. D., professor of natural sciences; E. A. Web- 
ster, i^rofessor of ancient languages ; and W. H. Crogman, professor in 
the normal department. 

The principal building of the university, formerly occupied by the 
Orangburgh Female College, hasrecentlybeen put in thorough repair, and 
contains fifty rooms well adapted to college puri)oses. A new and sub- 
stantial building, 26 by 50 feet, was completed in October of the present 
year, and will afford four ample recitation-rooms, which have been fitted 
up and furnished with improved modern school-furniture at an expense of 
about $5,000. In the erection of this edifice liberal aid has been re- 
ceived from Hon. William Claflin, of Massachusetts. An additional 
building has been purchased for the preparatory department, and a 
limited number of pupils of both sexes will be admitted, and required 
to pass through a regular course of study to prepare them properly for 
entering a higher department of the university. 

On the 12th of March, 1872, the legislature of the State incor- 
porated the South Carolina Agricultural College and Mechanics' Insti- 
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tute, and established it at Orangeburgh, in connection with the Olaflin 
University, Vith the express condition that the college shall have no 
connection whatever with, nor be in any way controlled by, a sectarian 
denomination. Students are to be admitted into the college from each 
county, after a competitive examination among the scholars belonging 
to the public schools in such county in proportion to the number of the 
representation in the legislature. The college has not yet been opened, 
but the trustees are engaged in organizing the faculty, and the time 
fixed for opening is the 7th of January, 1873. ]N^o income has thus far 
been received from the sale of the land-scrip, but the proceeds will soon 
be in an available condition. The investment has been so made in bonds 
of the State of South Carolina that the $130,500, for which the land- 
scrip was sold, now constitute a fund of about $190,000, on which in- 
terest at 6 per cent, will be paid. The 1st of April of this year a col- 
lege-farm was purchased by the trustees, containing 116 acres, for $9,000, 
and 25 acres were cultivated the present season, principally by hired 
labor. The crops raised were cotton, corn, ricQ, and sweet-potatoes. No 
purchases of stock have been made yet. 

The collegiate year is divided into three terms, commencing about the 
1st of January, April, and October, respectively. The number of stu- 
dents in the university for the year 1872 is 108." 

TENNESSEE. 

Ijast Tennessee University — Tennessee Agrietiltural College, at Knoxville^ 
Thomas W. Humes ^ 8. T. D,^ president — Considerable attention has been 
given by this college during the present year to the cultivation and im- 
provement of the experimental farm, 70 acres of which have been 
plowed. Of this number, 40 acres have been cultivated with plowed 
crops, and 30 sown down with clover and other grasses for next year's 
crop of hay. Fifteen acres are devoted to orchard. No hay has been cut 
on the farm this year. There have been raised 288 bushels of wheat on 16 
acres, averaging 18 bushels per acre ; 480 bushels of corn on 12 acres, 
averaging 40 bushels per acre ; and 20 acres were sown with oats, which 
were reduced in quantity owing to excessively dry weather in May. No 
system of labor has been adopted requiring students to engage in the 
cultivation of any of the crops raised on the farm. They are taken from 
the school-room into the fields where the crops are being cultivated, and 
are taught how and ^vhy the different operations are performed, but the 
work is done by hired men. The only manual labor in which the stu- 
dents have engaged is that of building fences and the construction of 
roads. The system of sub-soiling has been practiced with marked success. 
Some experiments in growing wheat and corn have been made during 
the year, the results of which will be given in the annual report of the 
college. No attention has thus far been given to the improvement of 
stock, the only animals kept on the farm being two mules, which are 
used for work. 

Suflicient time has not elapsed for the graduation of any students in 
the agricultural course of study. For more than two years after the 
organization of the Agricultural College in June, 1869, the legislature of 
the State suspended its confirmation of the act of January 16, 1869, 
passed by the legislature of that date, and withheld from the trustees 
the income from the congressional endowment invested in Tennessee 
bonds. During the latter part of 1871 this embarrassment to the use- 
fulness of the institution was removed, and the income has been paid 
in w arrants on the State treasury 5 but owing to the financial troubles 
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of the State the warrants have been considerably below par. i^otwith- 
standing these obstacles, the college* is now doing a valuaMe work in 
educating the youth, who are received from every part of thei State. 

The number of students in attendance in the university during the 
collegiate year 1872 is 228, of whom 38 are in the agricultural and 
medianicai course. 

TEXAS. 

Agricultural and Medhanical College of Texas^ at Bryan, — The Agricul- 
tural and Mechanical CoUege building in process of erection, as stated 
iu our report for 1871 ; but the appropriation made for this purpose is 
now exhausted, and nothing further can be done till additional means 
are provided either by the legislature or by private donations. There 
is some expectation that the legislature at its next session in January, 
1873, will take the subject into consideration, and provide the means for 
completing the building and putting the college into operation at an 
early day. Eight hundred acres of land have been set apart for the use 
of the college, but no farming has been commenced. The management 
of the affairs of the college is placed in the hands of a board of admin- 
istrators, consisting of the governor of the State, who is president, the 
chief justice, and eight members appointed by the governor. H. Schiller 
Sjoberg, of Austin, is secretary of the board. The college fund derived 
from the congressional land-grant has increased to $174,000. and is in- 
vested in bonds of the State of Texeis, paying 7 per ient. interest in 
gold. 

VERMONT. 

University of Vermont and State Agricultural College^ at Burlington^ 
Matthew E. BucMam^ A. TIf., president — Ko material change has been 
made in this college during the present year. Scientific agriculture has 
been thoroughly taught, but we have not learned that any progress has 
been made in procuring a college-farm for the instruction of students in 
practical agriculture and for experimentation in the cultivation and 
improvement of different crops. The experiment of admitting young 
women to the academical and scientific departments of the university 
has thus far proved entirely satisfactory. One was admitted in 1871 and 
six during the present year. In confirmation of their views the execu- 
tive committee of the board of trustees, in their report for 1871-'72, 
quc^e from the report of President Angell, of Michigan University, 
where the experiment has had a fair trial. He says, " Young women 
have addressed themselves to their work with great zeal, and have shown 
themselves quite capable of meeting the demands of severe studies as 
successfully as their classmates of the other sex. Their work so far 
does not evince less variety of aptitude, or less power of grappling even 
with the higher mathematics, than we find in the young men. They 
receive no favors and desire none." The proceeds of the congressional 
laid-scrip are invested in Vermont State bonds, bearing 6 per cent, 
interest, and yield an annual income of $8,580 for the support of the 
agricultural college. A Commencement has been made in improving 
the college park and adjacent grounds, and the work will be pushed as 
rapidly as possible. 

The number of students in the college during the present year is 28, 
and in the university 125. 
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VIRGINIA, 

The general assembly of Yirgiuia passed an act approved February 
7, 1872, authorizing the board of education to sell the congressional 
land-scrip, and invest it in bonds of the State of Virginia or of the 
United States, or in any other safe bonds or stocks, for the support of 
one or more industrial schools. In accordance with this act, the land 
was sold for $285,000, and $192,000 of this sum have been paid in and 
invested in Virginia State bonds, at 6 per cent, annually. The remain- 
der is to be paid by the 1st of January, 1873. On the 10th of March, 
1872, the general assembly established two industrial institutions, in 
different sections of the State, one for white students and the other for 
coloi-ed, as follows : 

Virginia Agricultural and Mechanical College, at Blaclcsburgli, C. L. C, 
Minor, M. A., president — In the act 'establishing this college, the gen- 
eral assembly gave two-thirds ($190,000) of the proceeds of the con- 
gressional land-grant to the Preston and Olin Institute, at Blacksburgh, 
in Montgomery County, on condition that the name of that institution 
should be changed to the " Virginia Agricultural and Mechanical Col- 
lege that the trustees should transfer, by deed, the land, buildings, 
and other property of the institute to the Virginia Agricultural and 
Mechanical College ; that a certain number of students should have 
the privilege of attending the college without charge for tuition ; and 
that the county of Montgomery should appropriate $20,000 to be ex- 
l^ended in the erection of additional buildings, or in the purchase of a 
farm for the use of the college. These conditions were complied with 
by the respective parties, and the Virginia Agricultural and Mechanical 
College was therefore established at Blacksburgh, March 19^ 1872. 

A number of students, equal to the number of members in the house 
of delegates, is to be selected, each second year, by the school trustees, 
with reference to the highest proficiency and good character, froiu the 
white male pupils of the free-schools of their respective cotinties, cities, 
and election districts ; or, in their discretion, from others than those at- 
tending the free-schools, and to be admitted free of tuition for two years, 
with the privilege of being returned by the trustees for a longer period 
on recommendation of the faculty of the college, for extraordinary dili- 
gence or proficiency in their studies. The course of study embraces 

such branches of learning as relate to agriculture and the mechanic 
arts, without excluding other scientific and classical studies, and in- 
cluding military tactics." 

The college was opened as an industrial institution, under the patron- 
age of the National Government and the State, October 1, 1872. Besides 
the president, previously mentioned, the faculty consisted of General 
James H. Lane, A. M., graduate Virginia Military Institute, professor 
of chemistry and natural philosophy ; Gray Carroll, M. A., professor of 
mathematics and modern languages; and Charles Martin, A.M., pro- 
fessor of the English languages and literature and of the ancient lan- 
guages. The farm superintendent and professor of agriculture will be 
appointed in January, 1873. The college farm contains 244 acres, and 
cost $20,740. At present it is all in blue-grass, and intended to be 
used principally for raising improved ^ock. The college building is a 
substantial three-story brick edifice, 100 feet by 40, containing three 
recitation-rooms, a chapel, and twenty-four lodging-rooms. 

The number of students in attendance during the present year, (1872,) 
is 113. 

Hampton l^ormal and Agricultural Institute, at Mampton, General 
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G. Armstrong, president — This institute is located iu the couuty of 
Elizabeth City. It was first incorporated under the present name Sep- 
tember 21, 1868, but as a State agricultural and mechanical college, 
with the national endowment, March 19, 1872. It received from the 
State one-third ($95,000) of the proceeds of the congressional land-scrip, 
on condition that the trustees should organize and support in the insti- 
tute, from the annual interest of this fund, one or more departments, in 
which " the leading objects shall be instruction in such branches of 
learning as relate especially to agriculture and the mechanic arts and 
military tactics." The governor is required to appoint, on the first day 
of January, 1873, and on the same day in every fourth year subsequent 
to this, five persons, three of whom shall be of African descent, citizens 
of the commonwealth, to be curators of the fund set apart for the use 
of the institute; and without th© personal presence of a majority of 
the curators, after a reasonable notice to all of them to be present, and 
without the sanction of a majority of such as are present, recorded in 
the minutes of the board of trustees of the institute, no action of the 
board taken under and by virtue of the act of March 19, 1872, is to be 
considered valid and lawful. The trustees of the institute are author- 
ized to select not less than one hundred students, with reference to their 
character and proficiency, from the colored free-schools of the State, 
who shall have the privilege bf attending the institute on the same 
terms as State students are allowed to attend the Agricultural and 
Mechanical College for white students. 

The institute was opened for the reception of students under its pres- 
ent regimen, with the national endowment, June 12, 1872. The faculty 
consists of S. G. Armstrong, president and instructor in moral science ; 
I. F. B. Marshall, treasurer and busines instructor Alfred Howe, farm 
loanager and instructor in scientific agriculture; Thomas P. Tenner, 
instructor in music ; John H. Larry, first teacher and head of academic 
department, and instructor in theoretical agriculture ; M. F. Armstrong, 
instructor in English literature ; M. C. Kimber, in elocution and hygiene ; 
Miss Mary F. Mackie, in mathematics; Miss Mary S. Hungerford, in 
physical science ; Miss Amelia Tyler, in English grammar and composi- 
tion ; Miss Lucy M. Washburn, in natural science and history ; Miss 
Mattie M. Waldron, in natural science and history ; Miss Mattie M. 
Waldron, in natural science and-grammar; Miss Helen Ludlow, in Eng- 
lish language and history. 

The principal college-building is a fine three-story hall, containing 
assembly and recitation rooms for three hundred students and dormito- 
ries for forty. There are also several other smaller buildings, and it is 
the design of the trustees to erect additional ones during the nest year, 
(1873.) 

The experimental farm contains one hundred and twenty-five acres, 
and cost $19,000. Twelve acres are devoted to mowing, twelve to 
orchard, and sixty-six are cultivated with plowed crops.. All the male 
members of the institute receive practical instruction on the farm, and, 
with very few exceptions, engage in its cultivation. For this purpose a 
detail of a certain number of students is made daily, and they have 
performed about three-fourths of the labor done on the farm. There 
have been raised the present year 16 tons of clover-hay, 1,000 bushels 
of corn, 1,000 bushels of Irish potatoes, 500 bushels of sweet potatoes, 
30,000 cabbages, 800 bunches of asparagus, 500 bushels of roots, 25 
bushels of white beans, 200 bushels of oats, 8 tons of corn-fodder, and, 
also, peas, tomatoes, strawberries, &c., in moderate quantities. There 
are kept on the farm, for milk, breeding, or labor, 2 bulls and 14 
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COWS, of Jersey, Ayrshire, and native breeds ; 1 French-Canadian stal- 
lion, 1 breeding-mare, 2 mules, and three work-horses. The Ayrshire 
breed of cattle is preferred by this institution. The system of deep 
plowing, manufacture of manures, and the rotation of crops has been 
adopted. Some experiments have been made in the cultivation of 
lucerne, and the soiling of cattle has been practiced to some extent. 

The number of students of both sexes in attendance in all the depart- 
ments during the present year, (1872,) is 213. 

The following report of experiments made on the experimental farm 
of the University of Virginia, at Charlottesville, has been forwarded to 
this Departme^t through the kindness of Mr. James Wearmouth, con- 
ductor of the farm. In 1868 an agricultural department was established 
in this University, of which Charles S. Yenable, LL.D., is presi- 
dent, by the munificence of Samuel Miller, of Lynchburg, who gave 
for its support $100,000, and of Thomas Johnson, of Augusta County, 
who gave $40,000. It has not received anything from the national en- 
dowment. John W. Mallet, Ph. D., M. D., is professor of analytical, 
industrial, and agricultural chemistry, and Leopold J. Boeck, Ph. D., of 
mechanics and engineering, as applied to agriculture. The experimental 
farm contains 40 acres, on which experiments are conducted yearly with 
the view of improving the agriculture of Yirginia, and placing it on a 
scientific basis. It is believed that the appended table of elaborate 
experiments will be read with interest and profit. 



First annual report of the University of Virginia experimental farriij 1872. 



I-IG 
1-lG 
1-16 



3-lG 
1-lG 



Crop. 



Elack-eyeil pea . 

Common corn.. 
do 



-do . 
-do . 



"White Sciionen oats . . . 

BrunsAvick oats 

Perennial rye-grass*. . . 

Italian rye-grass* 

Brunswick oats 

Lucerne 

White sugar-beets 

Orange inangel-mirzcl. 



Mangel-mirzel beet 

Carter's lied Globe man- 

Cm ter s nursery sugar- 
beer. 

Yilmorin's suiraT-bect. . . 



TVliite Silesian sugar-b't. 
lied Cliant mangel-wurzel 
Loug-red mangel-wurzel. 

liuflicd oats 

Lucerne 

Fultz wheat 



Cooley's early corn f 

Elax. 



Strap-leaved turnips. 



Mar. 19 
Mar. 19 

Mar. 19 
Mar. 19 
Mar. 25 
Mar. 22 
Mar. 22 
Mar. 22 
Mar. 22 
Mar. 22 
Apr. 4 

Apr. 3 

Apr. 3 
Apr. 3 

Apr. 3 

Apr. 3 

Apr. 3 
Apr. 3 
Apr. 3 
Mar. 30 
Mar. 30 
Oct.,1871 



Mar. 30 

Mar. 30 
July 19 



Upland. 

....do. , 
....do .. 



..-.do . 
....do . 
....do . 
....do . 
....do - 
....do . 
.-..do . 
....do . 
-...do . 

....do . 

....do . 
....do . 

....do . 

....do . 

....do . 
....do . 
....do . 
....do . 
....do . 
do . 



.do . 



....do . 
....do . 



Dry 

..do 
.do 



.do 
.do 
.do 

.do 
-do 
.do 
.do 
.do 
-do 

-do 

.do 
.do 

.do 

:do 

-do 
.do 
.do 
.do 
.do 
.do 



.do . 



-do. 
Wet. 



.5^ 



Undrained 



...do .. 
...do .. 

..do .. 
...do .. 

..do .. 
...do .. 

..do ,. 
,..do .. 
...do .. 

..do .. 
.-.do .. 

...do .. 



.do ... 
.do ... 



.do .... 
.do .... 



.do 

.do 

-do 

.do 

.do ..... 
.do .... 



-do . 



.do . 
.do . 



Green sandy loam, 



.do . 
.do . 



do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

lied loam . 

do ... 



..do . 
..do . 



....do . 
...do . 



do 

do 

do 

Clay loam... 

......do 

Saudj'^ loam . 



Clay loam... 

do 

Sandy loam. 



Apr. 29 

Apr. 17 

Apr. 17 

Apr. 17 

Apr. 17 

Apr. 27 

Mar. 29 

Mar. 30 

Mar. 30 

Mar. 29 

Mar. 30 

Apr. 23 

Apr. 24 

Apr. 23 

Apr. 25 

Apr. 25 

Apr. 27 

Apr. 27 

Apr. 26 

Apr. 25 

Apr. 3 

Apr. 3 
Oct.5'71 



Apr. 25 

Apr. 6 
July 22 



By hand. 

...do .... 
...do .... 

...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 

...do .... 

...do .... 
...do .... 

...do .... 

...do .... 

...do ... 
...do .... 
...do .... 
...do .... 
...do .... 
Machine. 



Byliand. 

...do ... 
...do ... 



2 bus., 

1 peck. 
1 peck 

1 peck 

1 peck . 
libus 

2 bus.. 
1 bus.. 

1 bus.. 

2 bus.. 
12 lbs . 

6 lbs . . 

7 lbs . . 

7 lbs . . 
G lbs . . 

7 lbs . . 

7 lbs . . 

7 lb,s . , 
7 lbs . , 
4 lbs - . 
2 bus.. 
10 lbs , 
1^ bus 



1 peck. 

1 bus.. 

2 lbs . , 



Quantity of fertilizers 
" used. 



25 lbs. superphosphate, 10 

lbs. potash. 

No manure 

50 lbs. superphosphate, 18 

lbs. potash. 
^ of a load of horse-manure, 

No manure 

50 lbs. superphosphate 

200 lbs. superphosphate. . . 



200 lbs." superphosphate. 



200 lbs. superphosphate, 37 

lbs. potash. 
100 lbs. superphoRi)hatc, 37 

lbs. potash. 

do 

50 lbs. superphosphate, 18 

lbs.|)otash. 

25 lbs. superphosphate, 9 
lbs. potash. 

do 

do 

do 

100 lbs. sui)erx)hosphate- . . 



Top-dressed wilh 150 lbs. 

nitrate of soda and 150 

lbs. sulphate of ammonia. 
75 lbs. superphosphate, 27 

lbs. potash. 

50 lbs. superphosphate 

100 lbs. superphosphate, 37 

lbs. potash. 



§1 18 



2 17 
1 50 



1 37 
5 50 



5 50 

4 23 

4 23 
2 11 

2 11 

1 06 

1 06 
1 06 

1 00 

2 75 



12 00 



1 37 
4 23 



14 
15 

IG 

17 

13 
19 
20 
21 
22 
23 



27 

28 



29 
30. 



1-lG 
1 



Pailr-baga 

Corn 

.Into 

Licoricet 



July 17 

June — 

Mar. — 
Mar. — 



Upland... 

Lowland . 

Upland. . . 
do 



Dry. 

Wet! 

Dry. 
.-do . 



Drained . . . 

Undrained 
& drained. 
Undrained. 
....do 



Sandy loam 

do .... 

Gray loam . 
do 



July 17 

June 8 

Apr. 6 
Apr. G 



By hand. 
...do .... 



2 lbs . . I 13 lbs. sapGrpliosx)ha,to, 

i lbs. potash. 
1 peck . j Xo mauuro 



27 



29 
30 



* The season was too dry for the rye-grasses and the lucerne. 



t Licorice never made its appcr.rance. 



O 
O 



H 



o 



C5 
GO 



First annual report of the Unlversitij of Virginia experimental farm , 1872— Continued. 



Quantity of fertilizers 
used per acre. 


Value of fertilizer 
per acre. 


Time of harvesting. 


Quantity of grain. 


Quantity of grain 
per acre. 


Weight per meas- 
ured bushel. 


Quantity of straw. 


Quantity of straw 
per acre. 


1 Quantity of chaff. 


Quantity of chaff 
per acre. 


Quantity of roots. 


Quantity of roots 
per acre. 


Value of crop. 


Value of crop per 
acre. 


Working expenses 
inclusive of ma- 
nures. 


\Vorking expenses 
per acre inclusive 
of manures. 


Loss. 


Loss per acre. 


Profit. 

1 


Profit per acre. 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

25 
26 

27 


400 lbs. superphosphate, 
loU lbs. potasD. 


618 40 


June 11 

Sept. 16 
Sept. 14 

Sept. 14 
Sept. 14 
June 26 
July 2 


7 pints . . 

2^ bus... 
3i pocks. 

2 bus 

IJ bus. .. 
H pecks. 
3i pecks. 


Bus. 

4|- 
7 

16 
9 
6 
7J 


Lhs. 
64 

*52 
52 

52 
52 
31 
31 


Lbs. 
15 

378 
110 

138 
116 
22 
.92 


Lhs. 
240 

1,016 
880 

1,108 
928 
176 
164 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


$0 45 

3 50 

1 16 

2 20 
1 40 

41 
1 51 


$5 GO 

6 35 
8 30 

17 60 
11 20 

3 28 
3 02 . 


$2 39 

5 76 
3 94 

3 20 
1 30 
1 35 
^ 5 32 


638 24 

15 36 
31 50 

25 60 
10 40 
10 60 
10 64 


.^1 94 

2 26 
2 78 

1 00 


s$32 64 

9 01 
23 10 

8 00 


















400 lbs. superphosphate, 

iDU IDs. pt)tasn. 
6 loads horse manure 


18 40 
12 00 




































$0 80 


400 lbs. superphosphate . . 


11 00 
11 00 


11 

29 


88 
58 






94 
3 81 


7 52 
7 58 






























































400 lbs. superpnosphato . . 


11 00 


July 2 


3i bus... 


6J 


31 


102 


204 


26 


52 






2 77 


5 54 


9 20 


18 40 


6 43 


12 86 














400 lbs. superphosphate, 
77 lbs. potash. 


14 70 

16 92 
16 92 
16 92 
16 92 
16 92 
16 92 
16 92 
16 92 
11 00 


Nov. 13 

Nov. 23 
Nov. 23 
Nov. 23 
Nov.' 23 
Nov. 25 
Nov. 25 
Nov. 23 
Nov. 23 
July 2 






56 

56 
56 
56 
56 
56 
56 










4, 255 

760 
855 
555 
200 
499 
635 
465 
565 


8, 510 

3, 040 
3, 420 
4 440 
1, 600 
7, 980 
10, 160 
7, 440 
9, 050 


34 05 

6 10 

0 85 
4 45 

1 60 

4 00 

5 10 

3 70 

4 55 
1 27 


08 10 

24 40 
27 40 
35 GO 
12 80 
64 00 
81 60 
59 20 
72 60 
5 08 


27 95 

12 93 
12 93 
6 64 
6 64 
4 10 
4 10 
4 10 
4 10 
3 05 


55 90 

51 72 
51 72 
53 12 
53 12 
65 60 
65 00 
65 60 
05 60 
14 69 






6 10 


12 20 














6 63 
6 08 
2 19 
5 04 
10 


27 32 
24 32 
18 52 
40 32 
1 60 




















do 


















do 


















do 


















do 














1 00 


16 00 


do 












40 


6 40 


do 








1 


1 


45 


7 20 


400 lbs. superphosphate. . 


41 pecks. 




26 


55 


220 


12 


48 


2 38 


9 52 










Top-dressed with nitrate 
of soda and sulphate of 
ammonia, 300 lbs. per 
acre each. 

400 lbs. superphosphate, 
150 lbs. potash. 

400 lbs. superphosphate . . 

400 lbs. superphosphate, 


24 CO 

16 92 

11 00 
16 92 

12 25 


July 1l5 

Sept. 17 

June 26 
Nov. 20 

Nov. 20 


3 bus.... 

2t bus... 
H pecks. 


6 

8i 
6 


00 

56 

56 
55 

60 


215 

332 
40 


430 

1, 328 
640 


76 


152 






9 75 

1 92 

60 
34 10 

6 70 


19 50 

10 24 

9 60 
136 40 

107 20 


14 00 

6 00 

2 00 
12 62 

3 00 


28 00 

32 00 

32 00 
50 48 

48 00 


5 25 

4 03 
1 40 


9 00 

21 70 

22 40 






























4, 248 
946 


16, 992 
15, 136 


21 38 
3 70 


85 92 
59 20 


1501bs.pbtash. 
300 Iba. superphosphate, 
100 lbs. potash. 



































-28 
30 



No manure . 



Sept. 15 50 bns . . . 50 56 



45 00 4500 8 00 8 00 37 00 37 00 18 

29 



i2 91 281 97 67 73 218 32 



AS. WEARMOUTn, Conductor of Experiments. 
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AGRICULTURAL REPORT. 



WEST VIRGINIA. 

West Virginia University — Agricultural depart^nent at Morgantoicn^ Rev, 
Alexander Martin j I). D., president. — The" experimental farm contains 
about 25 acres, a part of which is occupied by the university buildings . 
and campus, 5 acres are cultivated with plowed crop, 3 are in orchard, 
5 in grass, and the remainder in pasture. Owing to various embarrass- 
ments little has been done thus far in agriculture. The trustees are 
making an effort to purchase more land, and' to furnish students better 
facilities for the study of practical farming in the field. The labor sys- 
tem adopted for the students is voluntary, but it is the desire of the 
faculty to make a more efficient organization as soon as possible, and to 
carry out more fully the objects contemplated by Congress in the en- 
dowment of agricultural colleges. A professor of agriculture, William 
M. Fontain, A. M., has just been elected, and has entered upon hi^ du- 
ties. The university has two good buildings, which are occupied, and a 
third in process of erection. Besides the income from the national 
land grant it now receives annually $1(3,000 from the State, and is free 
from debt. The legislature has also appropriated $2,500 for the erection of 
an armory to be constructed according to a plan furnished by the War 
Department. It has received from the Patent-Ofiace 1,000 models for 
illustration in agriculture and the mechanic arts, and in mining engi- 
neering, &;c.^ and from the War Department 5,000 dollars' worth of ord- 
nance and ordnance stores for the use of the military department. The 
arms and equipments are all of the most improved and modern con- 
struction. The museum has ako been endched by donations from the 
Smithsonian Institution and other parties. 

The*number of students in the labor corps during the present colle- 
giate year is 22. In the university, 159. 

WISCONSIN. 

University of Wisconsin — College of Arts, at Madispn, Rev. J, E. 
Twomhly^ I>. president, — ^This college has a farm of 234 acres, a 
large portion of which is under cultivation. As we have not received 
the annual report of the university for 1872 we are unable to give any 
details of the farming and experiments which have been conducted on 
it during the present year. Facilities for instruction are constantly en- 
larging, and the number of students is increasing. The number in the 
college of arts, which includes the agricultural and mechanical studies, 
has nearly doubled since last year. A department of mining and met- 
allurgy has recently been established in the university, and is now fully 
organized and ready for work. The design in this department is to 
furnish instruction in the various operations necessary for the intelli- 
gent and successful working of mines and ores. Laboratories are pro- 
vided and completely equipped for practical instruction in analytical 
chemistry, and assaying and determinative metallurgy. In some par- 
ticulars, and especially in the large assaying laboratory just fitted up, 
this department of the university is said to have advantages not pos- 
sessed by any other western institution. 

The female college forms an important feature in this university. 
The course of study is similar to that in the college of arts, and is de- 
signed to be fully equivalent to it. Ladies are also allowed to enter the 
other colleges and departments of the university, and the same degrees 
are conferred upon them as upon gentlemen for the satisfactory comple- 
tion of any course of study. A pretty full account of this ccrUege was 




FEMALE COLLEGE OF WISCONSIN. 




FEMALE COLLEGS OF WISCONSIN. 
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given ill the report of the Department for the last year, (1871,) and 
we now present a cat of the college building, which may be seen on 
the opposite page. 

The university has a library of its own, numbering 4,G00 vohinaes, and 
the students also have access, free of charge?, to the library of the State 
Historical Society, which contains 50^0 volumes, embracing almost 
every subject concerning which infonfeation might be desired. The 
number of students in the university of the present collegiate year is 
517, 93 of whom are in the college of arts, and 139 in the female col- 
lege. 
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AGKICULTURAL REPORT. 



Slatisiics for 1S72 of the industrial institutions of the United States which have 



Location of tlio iustitutioii. 



State. 



Town. 



Name of tbo institution. 



Alabama. . 
Arkansas . 
California .. 



Auburn , 

Payettevillo . 
Oakland 



Connecticut . . 

Delaware 

Florida 



New Haven . 
ivewark 



Georgia . 



Illinois 

Indiana 

Iowa 

Kansas 

Kentucky. 

Louisiana . 
Maine 



Maryland 

Massacbusetts ^ 

Micbigan 

Minnesota 



Mississippi | 

■{ 



Missouri . 



ISTebraska 

Nevada 

NewHampsbire. 



New Jersey 

New York 

Nortb Carolina. 



Obio 

Oregon 

Pennsylvania . . 
Kbode Island . . 

Soutb Carolina . 

Tennessee 



Texas 

Vermont . . . 

Virginia . . . 

West Virginia 
"Wisconsin Madison . 



Atbens 

Dablonega . 



Urban a 

La Fayette. 

Ames 

Manhattan . 
Lexington . 



Orono 

NearHyattsville 

Boston 

Amberst 

Lansing 



Minneapolis . 



Oxford . . 
llodncy . 



Columbia ? 

IloUa 3 



Lincoln . . 
Hanover . 



New Brunswick 

Itbaca 

Chapel Hill .... 



Columbus 

Corvallis 

Centre County . 
Providence 



Orangeburgli. 

Knoxvillo 



Bryan 

Burlington 

Blacksburgb . . 

Hampton 

Morgantown . . 



20 



21 



Agricultural and Mechanical College of Alabama 

Arkansas Industrial University 

University of California— Agricultural, Mining, and Me- 
chanic Arts College. 

Tale CoUeffe— SBeffield Scientific School 

Delaware College ^ 

Florida State Agricultural College* 

{Georgia State College of Agri- 1 
culture and the Mechanic Arts 
North Georgia Agricultural 
College. * J 

Illinois Industrial University 

Purdue University — Agricultural College* 

Iowa State Agricultural College 

Kansas State Agricultural College - - - - - 

Kentucky University — Agriculturkl and Mechanical 
College. 

(1. No industrial institution established in the State) . . . 
Maine State College of Agriculture and the Mechanic 
Arts. 

Maryland Agricultural QoUege 

Massachusetts Institute of Technology. . . t I 

Massachusetts Agricultural College ) 

Michigan State Agricultural College ■ 

. I? n/r- + (College of Agriculture I 

University of Mmnesotajg^^jglg of thS Mechanic Arts 5 

University of Mississippi— College of Agriculture and | 

the Mechanic Arts ' " ( 

Alcorn University ■ ) 

f Agriculturafl and Mechanical j 

University of Missouri^ Scboof of Mines and Metal- f 
[ lurgy. J 

University of Nebraska— College of Agriculture 

(1. No industrial institution established in the State) . . . 

Dartmouth College— New Hampshire College of Agri- 
culture and the Mechanic Arts. 

Eutgers College— Scientiiio Scliool ■ 

Cornell University— Industrial Colleges 

University of North Carolina— Agricultural and Me- 
chanical College.* 

Ohio Agricultural and Mechanical College* 

Corvallis College— State Agricultural College of Oregon. 

Agricultural College of Pennsylvania 

Brown University— Agricultural and Scientific Depart- 
ment. , ^ 

Clafliu University— Soutb Carolina Agricultural College 
and Mechanics' Institute. 

East Tennessee University— Tennessee Agricultural 
College. 

Agricultural and Mechanical College of Texas* 

University of Vermont aiul State Agricultural College. 

Virginia Agricultural and Mechanical College I 

Hampton Normal and Agricultural Institute 3 

West Virginia University — Agricultural Department . - 
University of Wisconsin— College of Arts 



* The college is not opened. 
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received the national endowment of land-scrip under the act of Juli)2, 1862. 



Securities in wliicli tbe fund derived from the United States laud- 
scrip is invested. 



rt c; o a 



ill 



In Alabama State bonds, at 8 per cent., paid semi-annually. 

The land-scrip has not yet been delivered to this State 

Only a very small quantity of the land has been sold 



$;ioo, 000 

5, 000 



$2, 000 



.$2, 000 
12, 000 



In Connecticut State bonds, at 6 per cent., paid semi-annually. 

In Delaware State bonds, at 6 per cent 

The land-scrip has not yet been delivered to this State 



225, 000 
50, 000 



25, 000 
G, 000 



In Georgia State bonds, at 7 per cent . 



In Illinois State and county bonds 

In United States 5-20 bonds, at 6 per cent, in gold - . 

In Iowa State bonds ; only a small part of the land sold 

In school-district bonds and real estate ; only a part of the land sold 

In Kentucky State boilds, at 6 per cent 



130, 000^ 
70, 000 

200, 000 
25, 000 

237, 000 
31, 000 

120, 000^ 



10, 000 



15, 000 



7, 000 

15^ 666 1 



Iso farm. 

15, 000 
No farm. 
No farm. 

2, 500 

60, 000 
GO, 000 
10, 584 

3, 000 
130, 000 



In Louisiana State bonds, at G per cent., paid semi-annually . 

daa( 



In Maine State bonds, at 6 per cent., paid semi-annually 

In Southern relief bonds, by the authority of the State of Maryland 

In farm and in United States bonds, (and others,) at 6 per cent, in gold ^ 

In care of the State, which pays 7 per cent. -.- 

In farm, and in Missouri State bonds, and secured on lands sold ^ 

In Mississippi State bonds, at 8 per cent, i s 



65, 000 
60, 000 



4, 000 
1, 200 



13, 500 



163, 500 
109, 500 
1,200 



7, 000 
4, 000 



37, 500 
10,148 
8, 500 



Ohly a small quantity of the land has been sold for cash, interest paid 1 
on its valuation. 1 

None of the land has been sold 



100, 000 
75, 000 



10, 000 
9,000 
3, 800 



],100 

4, 000 
60, 000 



In New Hampshire State bonds, at 6 per cent. 



In New Jersey State bonds, at 6 per cent , 

In New York State stocks and other securities. , 
In North Carolina State bonds , 



50, 000 

75, 000 
560, 000^ 



1,000 

'i2,"666' 



In the State treasury, on Interest at 6 per cent., paid semi-annually . 

None of the land has been sold 

In farm, and in Pennsylvania) State bonds, at 6 per cent -- 

In Bhode Island State bonds, at 6 per cent^ > 

In South Carolina State bonds, at C per cent 

In Tennessee State bonds, at 6 per cent 



6,000 
300,000 



1,000 
4, 000 



35, 000- 
53, 000^ 



1, 000 



15, 000 

30,000 
40, 000 
No farm. 

112, 000 
5, 000 
59, 136 
No farm. 

9, 000 

30, 000 



In Texas frontier-defense bonds, at 7 per cent in gold 

In Vermont State bonds, a* 6 per cent 

In Virginia State bonds, at 6 per cent ^ 

In United States bonds, at 6 per cent « 

In Wisconsin State bonds, at 7 per cent 



14, 000 
75, 000 
80, 000^ 
164, 000* 



400 
4, 000 1 
10, 000 1 



No farm. 
20, 740 
19, 000 



* Value of buildings of the university and college used in common, 
t Value of apparatus of the university and college used in common. 



AGRICULTURAL REPORT. 

SlailsUcs for 1872 of the industrial iusiituiions ofihe United Stains ivliicli have received 



Lo^aLlou oi' tiic iiisliluliou. 



State. 



Alabama 

Arkansas 

CaJiIoriiia..v... 



Connecticut. 

Delaware 

Florida 



Georiria. 



Illinois 

Indiana 

Iowa 

Kansas 

Kentucky. , 

Louisiana . . 
Maine 



Maryland 

Massachusetts < 

Michigan 

Minnesota 



Mississippi ^ 



Missouri . 



!N"ebraska 

Nevada , 

New Hampshire. 



New Jersey 

New York 

North Carolina. 



Ohio 

Oregon 

Pennsylvania . . . 
Ehode Island 

South Carolina.. 

Tennessee 



Texas 

Vermont 

Virginia ^ 

"West Virginia . . 
"Wisconsin 



To^\'n. 



Auburn 

Fayettevillo. 
Oakland 

New ITaven. 
Newark 



Athens \ 

Dahlouega 3 



Urbana 

La Fayette - 

Ames , 

Manhattan.. 
Lexington ., 



Orono 

Near Hyattsville 

Boston 

Amherst 

Lansing , 



Minneapolis . 



Oxford. - 
llodney . 



Columbia . 
lioUo 



Lincoln . 



Hanover . 



New Brunswick. 

Ithaca 

Chapel HiJl 



Columbus 

Corvallis 

Centre County . 
Providence..].. 



Orangeburgh . . . 

Knoxville 



Brj^aii 

Burlington 

Blacksburgh 

Hampton 

Morgantowu 

Madison 



Name of the institution. 



Agricultural and Mechanical College of Alabama 

Arkansas Industrial University 

University of California — Agricultural, Mining, and Me- 
chanic Arts College. 

Yale College— Sheffield Scientific School 

Delaware College 

Florida State Agricultural College^' 

( Georgia State College of Agri- 

-i. ^fr<^ ^ • ) culture andthe Mechanic Arts. 

Lniversity of Georgia ^^^^^1^ q^^^^^^ Agricultural 

t College.* 

Illinois Industrial University 

Purdue University— Agricultural College* x 

Iowa State Agriculturjd College 

Kansas State Agricultural College 

Kentucky University— Agricultural and Mechanical 
College. 

(1. No industrial institution established in the State) . . . 
Maine State College of Agriculture and the Mechanic 
Arts. 

Maryland Agricultural College '. 

Massachusetts Institute of Technology 

Massachusetts Agricultural College 

Michigan State Agricultural CoUege 

university of Min.e3ota^g»il«|«S|ttf^,tSSc "ii^ 
University of Mississippi— College of Agriculture and 

the Mechanic Arts. 
Alcorn University 

{Agricultural and Mechanical 
SchooFof Mines and Metal- 
lurgy. 

University of Nebraska— College of Agriculture 

(2. No indnstrial institution established in the State) 

Dartmouth College— New Hampshire College of Agri- 
culture and. the Mechanic Arts. 

Butgers College— Scientific School 

Cornell University— Industrial Colleges 

University of North Carolina— Agricultural and Me- 
chanical College.* 

Ohio Agricultural and Mechanical College.'*^ 

Corvallis College— State Agricultural College of Oregon. 

Agricultural College of Pennsylvania 

Brown University— Agricultural and Scientific Depart- 
ment. 

Clafiin University— South Carolina Agricultural College 

and Mechanics' Institute. 
East Tennessee University — Tennessee Agricultural 

CoUego. 

Agricultural and Mechanical College of Texas* 

University of Vermont and Stal# Agricultural College. . 

Virginia Agricultural and Mechanical College 

Hampton Normal and Agricultural Institute 

AVest Virginia University— Agricultural Department. . . 
Univfcrsity o\ Wisconsin — College of Arts 



* The college is not opened. 
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iJie national endowment of land-scrip under the act of July 2^ 13G2— Coutinued. 



ci P ? 

K I g o 

o a ^ !h 

^ 3 e: a 

«^ 2 o a 

1^ 



160 
100 
120 



a - ■ 

a a c3 



1,000 
300 
500 



000 
000 



I, 0001 



000 
000 
000 



Xame cf Iho prcsiileut of tlio agricul- 
tural aud inocliauical college and of 
tlio university. 



Rev. I. T. Tichonor, D. D . 

N. P. Gates, A.M.... 

Daniel C. Gilman, A. M . . 



llGv. Noah Porter, D. D., LL. D 

AVilliam H. Purnell, A. M 

Hon. Charles Beecher, pres. of directors 

Eev. A. A. Lipscomb, D. D., chancellor i 



John M. Gregory, LL. D., regent 

John Purdue, president of trustees . 

A. S. Welch, LL. D 

Kev. Joseph Denison, D. D , 

John B. Bowman, A. M., regent 



i.2 rt c 



1'2G 



194 



2 o 



>,.p 



3 r- O p 



17 

102 



1,500 

3, 3oa 



Rev. Charles F. Allen, D. D. 



Eev. Samuel Regester, D. D 

John D. Runkle, Ph. D., LL. D . 

William S. Clark, Ph. D 

T. C. Abbot, LL. D 



60 



200] 



WilUam W. Folwell, M. A 

Rev. John N. Waddel, D. D., chancellor. 
Hon. H. R. Revels 



Paniel Read, LL. D . 



20 



Alloa R. Benton, LL. D,, chancellor . . . 



171 
351) 
152 
131 



72 
127 



1,300 



10, 000 
*3G, 000 



300 
400 
800 
38, 000 



Rev. Asa D. Smith, D. D., LL. D 

Rev. William H. Campbell, DD., LL. D. . 

Andrew D. White, LL. D 

Rev. Solomon Pool, president of the 

university. 
Hon. Joseph Sullivant, sec'y of trustees 

13. L. Arnold, A. M 

Rev. James Calder, D. D 

Rev. E. G. Robinson, D. D., LL. D 



=^15, 000 



200 
300 
-4, GOO 



Rev. A. Webster, D. D 

Rev. Thomas AY. Humes, S. T. D , 

Hon. H.Schiller Sjberg, sec'y of trustees . 

Matthew H. Buckham, A. M 

C. L. C. Minor, M. A 

General S. C. Armstrong 

Rev. Alexander Martin, D. D 

Rev. J. H. Twombly, D. D 



150 
27 



113 
213 



* Number of volumes in the university and college used in common. 
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RECENT RURAL PUBLICATIONS. 

The School of Chemical Manuhes; or Elementary Princiiiles in the use of Fertil- 
izing Agents. From the French of M. George Ville, by A. A. Fesquet, chemist. 

The above is the title of a Avork lately issued from the press of Henry 
Carey Baird, Philadelphia. 

But fevf subjects are of more importance to practical farmers than that 
treated in this little volume, and the name of Professor Ville, who has 
so long and successfully managed the French experimental farm at 
Vincennes, is a sufficient guarantee of its scientific accuracy. The dis- 
tinguished author of this book appears to aim at harmonizing the con- 
flicting theories of the schools of nitrogenized and of mineral manures. 

The agricultural })liilosoi)hy of Professor Yille divides crops into three 
groups, over each of which some particular manurial agent exerts a 
predominating influence. His first class consists of wheat, oats, barley, 
rye, beets, hemp, &c., on which ammonia and the nitrates exert, in an 
especial manner, a favorable influence. The crops over which potassa 
exerts a predominating influence are peas, beans, clover, lucerne, flax, 
potatoes, &c. The crops especially influenced by phosphates are Indian 
corn, artichokes, ruta-bagas, turnii^s, sugar-cane, &c. 

We do not understand the author to teach that crops can be produced 
by either of these agents, in the entire absence of the other elements 
of plant-nutrition. 

By the phrase preclomiriating influence, we understand him to mean 
that a soil holding, in an available form, enough of all the elements 
which enter into a crop of wheat, for example, will, by a redundancy of 
nitrogenized manuriB, give a greatly increased growth to that crop, while 
no such effect would follow a redundancy of potassa, or phosphoric acid. 
On the other hand, potassa will give a similar result with clover, and 
I)hosphates with Indian corn. He teaches that lime (and he should have 
added magnesia) is an essential element of plant-food, but does not ex- 
ert a predominating influence over any particular crop. 

Professor Ville, in the third chapter of this work, repeats the hyx3oth- 
csis which he has advanced in several previous publications, in which 
he assumes that i)lants, or at least a certain class of them, use atmos- 
pheric nitrogen in their nutrition. If by this he means to assert that a 
plant can use as food nitrogen, or any other form of simple matter — ^mat- 
ter which has not been subjected to the action of chemical force— then 
we are not quite prepared to receive the hyjiothesis. In proof of his 
position, the professor calcined a ijortion of earth so as to expel all nitro- 
genized substances which may have existed in it ; this earth was then 
mixed with phosphate of lime, potassa, and lime, and watered with pure 
distilled water. Clover sown in it grew perfectly weU, and the crop being 
analyzed, demonstrated the presence of nitrogen. If he had given us 
an analysis of the soil after the clover had been produced, and had thus 
demonstrated that it contained neither ammonia nor nitrates, then his 
proof would have been conclusive. But it is a fact familiar to every 
observer that earth which contains alkaline substances, if kept in a state 
of uniform moisture and exclusion from light, will soon become rich in 
nitrates, which in turn are available as plant-food. It is worthy of 
notice that the class of plants to which our author attributes this prop- 
erty of feeding on a'tmosplieric nitrogen, is that class which most com- 
pletely shut^ out the light, and thus induces the condition most favor- 
able to the union of the atmospheric elements to form nitric acid. For 
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'example, a clover-crop, growiiig'on ground wbicli has received a heavy 
dressing of wood-ashes and lime, \\\]\ \cvy early in the season produce 
such a mass of foliage as to ^^creen the soil from the light most effectu- 
ally, and operate as a very perfect mulch to the earth; thus inducing 
the prime, condition for,the formation of nitrates. After all, it may be 
that Professor Yille means no more than that in tliis indirect manner 
plants receive nitrogen from the air. If so, we assent. 

But to return : this doctrine of predominating substances has much to 
recommend it in the practical application of manures. Out of this 
grows the practice of using special manures for certain crops. The law 
governing the application of special manures, derived from the experi- 
ments of a series of years, is laid down in this work with sufticient clear- 
ness to enable any farmer of ordinary intelligence to apply it in practice. 

The indiscriminate use of fertilizing agents has been a source of great 
waste both of labor and money. The first step toward a rational use of 
manures is to determine what is already in the soil in a sufficient quantity, 
and what is wanting. On this subject our author very justly remarks, 
(page 42 :) It has often been thought that chemical analysis would fur- 
nish the proper indications, but we are now obliged to give up this hope. 
The four substances to which the soil owes its fertility are there found 
in various states — soluble and active, insoluble and inactive. As chem- 
istry has not yet succeeded in making these necessary distinctions, its 
testimony is not a sufficient guide for agricultural practice." He, there- 
fore, recommends analysis by experimental culture of small lots, each 
with a different fertilizer ; and, by noting the result, a correct conclu- 
sion may be reached aS to what elements of fertility are deficient in the 
soil. 

While this treatise furnishes the American farmer a clear statement 
of general principles, and submits valuable formulas for both special 
and complete manures, yet it will require a careful discrimination to 
apply these to the demands of American agriculture. For example, the 
rotation of crops recommended, (page 72,) and the manures to be used 
each year, however appropriate they may be in European farming, are 
almost worthless to us. Any rotation which gives prominence to beets, 
colza, vetches, and horse-beans, and almost entirely ignores corn, 
(maize,) is of but little value anywhere in the United States. A farmer, 
however, ♦v^^ho understands the principles upon which the system of rota- 
tion is constructed can very readily make such changes and substitu- 
tions as will adapt it to his own peculiar circumstances. 

The values at which the different ingredients composing the manures 
recommended are estimated are certainly below the lowest prices in our 
market. For example, superphosphate of lime, at 16 francs per 100 
kilograms, is $1.38 per 100 pounds, or $27.G0 i)er ton, {fifiOO pounds,) 
which is but little more than half its market- value in gold. So, nitrate 
of potassa is put at $5.35 per 100 pounds; nitrate of soda at $3.03, and 
sulphate of ammonia at $3.88 per 100 pounds. 

In estimating the cost of chemical manures, our farmers must take into 
the account this disparity, and make their calculations accordingly. 
But even at this low estimate the cost of fertilizers in the rotations of 
crops recommendeel by Professor Ville will be apt to startle American 
farmers. In his several rotations for grain-crops, the annual expense 
for manures ranges from 200 francs per hectare, down to 1G5 ; which, 
in good Saxon English, is from $15.38 to $12.G9 per acre. If we add to 
this 33 per cent, for the difference in i^rice of the articles used, the 
amount will i)robably, at the present price of farm-products, deter most 
farmers from following this leading. It will be remembered, however, 
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that these estimates are made for soils that are completely exhausted ; 
a condition in which, fortunately, but few of our American fields are 
found. We may, therefore, safely reduce the quantity per acre in pro- 
portion to the elements of fertility already in the soil. Scarcely an in- 
stance will occur in our country where it will \\e necessary or proper to 
depend exclusively on artificial manures. If due care be observed, the 
stable" and barn-yard will always furnish the chief supply of manure to 
the American farmer, and chemical manures will be used only as auxili- 
aries to supply the mineral elements lost in the grain and other i)ro- 
ducts sold from the farm. Used for this purpose, and in conjunction 
with barn-yard manure, the cost of chemical fertilizers necessary will 
be greatly reduced. 

The practical value of this book is impaired by the mistake of the 
translator in not rendering the French weights, measures, and values 
into English. With, the intention of remedying this defect, a table of 
English equivalents is appended to the preface, but this will not serve 
the purpose with the mass of American readers. While we appreciate 
the importance of familiarizing our people with the decimal system of 
weights and measures, now adopted by most European nations, yet we 
think the better way to do this will be to present the corresponding 
values together, so that the eye can catch them at once. If the trans- 
lator had carried out on the same line in bis table of kilograms, hectares, 
and francs, their values in pounds, acres, and dollars, he would not only 
have added much to the value of his book, but he would have contrib- 
uted directly to a general knowledge of the French system of weights 
and measures. We hope the publisiier will remedy this defect in a sub- 
sequent edition ; for the work is of too much value to those who desire 
to understand the philosophy of vegetable nutrition to be thrown care- 
lessly aside on account of a minor defect. 

Farm-Gardening and Seed-Growing. By Francis Brill, formerly market-gardener 
and seed-grower at Newark, New Jersey ; 12mO; 151 pp. Orange, Judd & Co., New 
York, 1872. 

As its title indicates, this little work contains full instructions in farm 
or market gardening and seed-growing, and will be found of great value 
to the amateur gardener. It contains a table giving the proper number 
of plants or hills which should be grown on an acre of ground, of every 
vegetable, plant, or vine grown in the market-garden. The author, in 
his introductory remarks, says : 

In preparing this book, I have endeavored to give plain, practical directions, in mi- 
nute detail, for growings vegetables and seeds, and have aimed to avoid all superfluous 
matter, which, though it might be interesting to the general reader, would be of no 
practical benefit to those for whom the work is more specially designed. I have 
deemed it advisable to dispense with illustrations, whiqh I admit are useful, to a cer- 
tain extent, in giving to the reader a more vivid idea of the form and general appear- 
ance of the subject under consideration ; but in these days of enterprise, almost every 
seedsman's catalogue, as well as the works on gardening which have preceded this, and 
the agricultural and horticultural journals, contain complete illustrations of all lead- 
ing vegetables, implements, &c. • 

The American Yine-Dresser\s Guide. New and revised edition. By Alphonso Lau- 
bot ; 12mo, 123 pp. D. Appleton & Co., Broadway, New York, 1872. 

This work is printed in both the English and French languages, and 
contains some information which will ho found valuable to grape- 
growers. 

The Orange County Stud Book, giving a history of aU noted stallions bred and 
raised in Orange County, New York, together with symptoms and treatment of the 
disease of the horse ; iSmo, 160 pp. By J. H. Reeves, veterinary surgeon. Pub- 
lished by the author, UnionviUe, Orange County, New York, 1872. 

To horse-breeders and horse-fanciers this work will prove of interest 
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and value. It contains a history of the celebrated horse Hambletonian, 
together with an account of the achievements of some of his more prom- 
inent colts. Other noted stallions of this county are mentioned, and 
their history and pedigrees given. The work also contains extended 
chapters on "The Breeding and Management of Colts," "The Vices 
and Disagreeable or Dangerous Habits of the Horse,'' '^Operations," 
and "Diseases," concluding with a list of medicines and recipes used in 
the treatment of the diseases of the horse. 

A Pkactical Tkeatise on the Law of Horses, embracing the law of bargain, sale, 
and warranty of horses and other live stock ; the rule as to unsoundness and vice- 
find the resi)onsibility of the proprietors of livery, auction, and sale stables, inn, 
keepers, veterinary surgeons, and farriers. By M. D. Hanover ; 8vo, 245 pp. Rob- 
ert Clarke & Co., Cincinnati, 1872. 

In the preface to this work, the author says he has chiefly sought to 
investigate the principles which constitute the law of warranty in the 
sale of horses, and to present them in a clear and concise form. Con- 
tracts, frauds, and other branches of the law^ have also been treated of, 
so far as they relate to the bargain and sale of horses and other live 
stock. 

The rule as to unsoundness and vice in horses, the responsibility of 
inn-keepers, livery-stable keepers, and others having care of horses, 
have also been carefully presented. The aim of the author seems to 
have been to afford assistance to the lawyer and at the same time en- 
able the unprofessional reader to gain a general acquaintance with the 
law upon the subject. The indexes are comprehensive and conveniently 
arranged, both alphabetically and by sections. 

On the Management or the Dairy. By C. F. Raddatz, professor of German and 
history, Baltimore City College ; 12mo, 46 pp. Baltimore, Sun office, 1872. 

This work contains, in a clear and concise form, directions for the 
proper management of the dairy as it relates to butter-making. The 
first point considered by the writer is the proper grazing and feeding of 
cows, and the conditions under which they should be milked. The milk 
is then followed in its various stages to the churn, and the butter from 
the churn through all its manipulations of working, salting, and pack- 
ing for market. The oft-repeated complaint that good butter for keep- 
ing can hardly be obtained, has induced the writer to prepare this treat- 
ise. It is dedicated to the Hon. Horace Greeley as a token of apprecia- 
tion of the great efforts made by him to improve agriculture in the 
United States. 

Progressive Bee Culture : Being a treatise on Apine Instincts and Labors Defined, 
Illustrated and systematized upon a new theory. By D. L. Adair, Hawesville, Ken- 
tucky. 8vo, 24 pages. Published by the author : 1872. 

The author, in illustrating the great progress made in bee culture, 
mentions the fact that twenty years ago, when the movable comb sys- 
tem was first introduced, those who adopted it thought they had reached 
perfection. >At that time the yield of honey from a single hive of bees 
did not exceed fifty pounds. N^ow, large apiaries have been made to 
yield several hundred pounds of honey per annum from single hives, while 
individual colonies have been known to produce from 500 to 700 pounds. 
At a meeting of the IiTorth American Bee Keeper's Society, held in De- 
cember, 1871, one member offered to sell a large number of hives, to be 
paid for only on condition that ho should, during the season of 1872, 
take ten colonies containing a quart of bees each, and from them secure 
10,000 pounds of honey, or at the rate of 1,000 pounds per hive. 

The writer asserts that bees do not possess reasoning powers, notwith- * 
2G A , 
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standing the contrary assertion by many eminent naturalists. They are 
governed by immutable laws from which it is impossible for them to 
swerve or deviate. He says : 

The evidences of design are not less perfect in tlio regular workings of the honey- 
bee. They are reducible to certain rules that are as unvarying as the laws govern- 
ing the mathematical sciences, for it is but reasonable to conclude, from the known 
regularity of such of their peculiarities as we have been able to comprehend, that such 
as have been considered so irregular as to induce the belief that they were the result 
of reason, are governed by the same immutable laws. 

We find in every normal colony of bees one bee called generally a queen, a name we 
consider unfortunate, as it conveys a wrong impression of the office she performs in 
the hive. She is simply the mother bee, with no attribute of royalty, and exercises no 
control over anything therein. She has certain organs called ovaries, in which eggs 
are produced in a manner not substantially different from the seeds in the capsules of 
the poppy, or in the fruit of the tomato. Under certain conditions the eggs grow, and 
when perfected in size and elements, they are cast off like seeds and are ejected into 
cells. If the queen is perfect she has a little sac, which has been named spermatheca, 
in which is contained the seminal fluid. The eggs, when being laid, in passing its 
mouth absorb small particles or filaments of this fluid, through minute holes, and are 
thus said to be fecundated. In a normal colony such eggs always produce worker-bees, 
and although from the same eggs queens may bo produced, it is only done when there 
is some derangement in the proper balance oi* the hive, and consequently is abnormal. 

The writer treats of the general cause of the production of drones 
and queens, of the parthenogenesis and agamic reproduction of bees, 
how the queen starts her brood-nest, bee-bread, the life of a bee, the 
effects of want of room, &c. 

Annals op Bee Culture for 1872 : A Bee-Keeper's Year-Book, containing communi- 
cations from the best American Apiarians and Naturalists. By D. L. Adair, Hawes- 
viile, Kentucky. 8vo, 64 pages." John P. Morton & Co., Louisville, Ky., 1872. 

Among the more important articles in this pamphlet the following are 
worthy of enumeration: "The Genesis of the Honey-Bee," by D. L. 
Adair; "Fertilizing Queens in Confinement,'^ by Mrs. E. S. Tupper; 
"Apiculture in Agricultural Colleges/^ by Professor A. J. Cook ; " The 
South as a Bee Couiitry,'' by S. W. Cole ; " What are the most desirable 
Improvements in Bee Culture ? by Charles Dadant ; " The Essentials 
of Bee-Keeping," by Dr. Jewell Davis 5 " Why newly-hived Swarms 
desert,'^ by E. Gallop ; and the " Size of Bees and their Cells," by D. L. 
Adair. 

Healthy Houses: A handbook to the history, defects, and remedies of drainage, 
ventilation, -warming, and kindred subjects. ]3y William Eassie, C. E., F. L. S., F. 
G. S., &c., late assistant-engineer in the Crimean War. 224 pp., 12mo. New York: 
D. Appleton & Co., 1872. 

This is a very valuable little work, and should be in the hands of 
every one who contemplates erecting a house for a home. It is profusely 
illustrated with all the improved designs for drainage, heating, and 
ventilating. The work is not given forth by the author as an original 
production ; it is simply intended as a record of facts — of acquired ex- 
periences and established inventions in relation to house coijstruction, 
given under the impression that they are required by the annually in- 
creasing number of persons driven to build homes, or to remedy defects 
in those built for them by others. The author, in his introductory 
chapter, gives the following description of unhealthy residences : 

A residence in which unhealthiness reaches about its' maximum may be said to be 
one which is built on a damp site with higher ground behind pouring down its waters 
against walls without areas — walls innocent of a damp-proof course to arrest the rising 
wet — and walls, likely enough, also exposed by insufiiicient thickness to driving rains. 
It may be in the neighborhood of low-lying fields, undug, unditched, undrained, or 
with the tiles long since choked up. The rooms throughout are low, with a hap- 
hazard ventilation, insuMciently furnished with windows, and with perhaps too 
many dopxs. The main staircase is without a lantern vent; or the wall there is pierced 
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by. ai window not sufficiently high to empty the gasometer overhead. As for the back- 
stairs, the basement smells climb them en route for the dormitories. Tlie chimney flues 
are also badly constructed, and a smoky atmosphere is all but constant. Overcrowd- 
ing lends its quota of evils, as press-beds in every available corner testify. The drain- 
pipes are injudiciously laid inside instead of outside the basement, with leaky joints 
caused by indifferent luting, and with pipes broken where they pass through the walls, 
owing to continuous settlement. A foul soakago of the soil around the unpuddled 
]3ipes speedily follows. The lead-work is also defective — dishonestly executed with 
the thinnest material, and badly junctioned to the drains; or if once properly per- 
formed, the maintenance of Uiat state of things is neglected from ignorance or parsi- 
mony. The water-pipes, too, are all built in the brick- work or buried deep in plaster, 
a burst pipe soon causing the walls to resemble a huge sheet of wet blotting-paper. 
As for the sinks, they are far too numerous, and made to perform improper services. 
The scullery traps have long ago lost their gratings, and are filled up with grease or 
other refuse. Up-stairs the waste pipes of the lavatory and of the bath are connected 
direct with the sewer. There is, moreover, only one cistern for the multitudinous ne- 
cessities of a family. The closets supplied from this same cistern stand directly in the 
passage, and have only one door ; the apparatus is faulty, and the hidden soil-pipe is 
somewhere imperfect. Ventilation of the drains there was originally none, and none 
is contemplated ; the accumulated gases therefore take the water-trap by storm and . 
invade the atmosphere of the house. Even the flushing of the too flatly laid house 
drains are unattended to, or left to the periodical downfall of rain through the rain- 
water pipes, xliich only serves to stir up the nuisances, not carry them resistlessly 
away. 

If the mansion is situated in the country, there are, perhaps, no drains to flush, no 
sewers to ventilate ; a cess-pool instead receives elemental down-pours, household slops, 
culinary waste, closet excreta — everything. Moreover, there is no overflow therefrom, 
save into the surrounding soil. Perchance the house is an ancient one, and connected 
with old brick sewers, the bulk of them rotten and harboring vermin, who gnaw their 
way into the rooms, and let in upon the inmates the continually evolving gases of the 
under^ound tunnels. These, again, may drain into some gigantic pit, or scries of 
pits, hidden in the grounds, or they may debouch into some festering or open ditches 
in the meadows below. If newly-laid drains convey the effete matters into a sewerage 
receptacle with a view to utilisation in the garden, in all probability they are choked 
up, and an accumulation ensues which, by and by, ruptures every joint. Of course 
the tank is not ventilated, and the compressed gases blow through the traps, tainting 
the very milk in the dairy. The water is in a worse plight : the supply is contam- 
inated and unfiltered, the waste-pipe of the leaden cistern connects unapologetically 
with the sewer; in other words, there is not even a trapped overflow. Or, the house- 
hold may be dependent upon a> well, the yield of which is nauseous from the infiltra- 
tion of sewage through a porous soil. 

To prevent or remedy the above evils is the design of this work. The 
author, in a chapter devoted to the subject of sinks, water-closets, &c., 
while admitting that the dry-earth closet system has some advantages, 
does not think it can ever come into general use. On this point he says : 

I know that there arc many who advocate the exclusive use of the earth-closet in 
our towns and cities. But how would it work ? Take, for example, Norwich, with, 
say 17,000 houses and 75,000 inhabitants. Mr. Broadman calculated that in order to 
do justice to the system, the town would have to be divided into four first-class and 
eight second-class districts, and an immediate outlay of £4,600 be made for horses, 
vans, pails, and drying-ldlns. The annual cost of collection and mauagement, with 
the cost of the earth, would be about £8,500. The estimated profit at 203. per ton, or 
Gs. per individual, would be about £14,500, but this is evidently very much exag- 
gerated. 

And what would such a condition of things necessitate ? There would be, for in- 
stance, 8,000 or 10,000 pails to cart away from the back doors or front areas of the first- 
class houses at least every third day, and in the second-class districts, where the closets 
were down stairs, and a fortnight's accumulation could be allowed, there would bo 
about 130 tons of manure and earth to remove daily. This is independent of the return 
journeys with the dry earth. ' One cannot for a moment considM* that any board would 
undertake such a business as this. I think that it would prefer to wait for the profits 
which utilization will some day bring, and in the mean time build sewers and push on 
with the water-carriage system. In favor of the earth-system is undoubtedly what 
the poor cottager woSd make by the sale of his soil to the market-gardener, or the 
reduction of rates which might follow a good management by the authorities. 

* * * The greatest objection to the adoption of the earth-closet in towns 
is, however, made by Dr. Parks, in questioning that the earth-treatment prevents the 
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production of tho emauations wliich produce fever and disease. It is admitted that 
the compost is deodorized, but is it disinfected? Until this can be conclusively shown 
it would be idle to agitate for its more general use or adoption in our towns and cities. 
Were it even proved that tho pestilential evolutions disappeared with tho odor, there 
must always exist cities too vast for its successful i)ractice. How could wo expect 
that London could set apart 400 acres each year in which to dig three feet deep the 
2,000,000 of cubic yards of earth which Mr^ Bateman estimates would be required un- 
der the earth-closet system ? To bring tho earth from a distance would bo still more 
undesirable in point of economy. 

• 

The work contains chapters on drain-pipes and draining ; invert blocks, 
brick sewers, special pipes, and sewage-tanks; ordinary house- traps, " 
wash-troughs, and basins ; yard, gully, and road traps; ventilation of 
drains and sewers ; water-closets and urinals ; earth-closets, ash-pits, 
and ash-closets ; disinfection and disinfectants ; utilization of sewage ; 
smoke-drainage, roof-gardens, and smoke-sewerage; the water-supply; 
damp-proofing and fire-proofing; ventilation; heating; cooling ice- 
.houses, 

Annual Report of the Commissioner of Agriculture iVND Arts for the Prov- 
ince OF Ontario, (Canada,) for the year 1871. l*2mo., 450 pages. 

This work contains but little, if any, information wliich would prove 
of benefit to the agriculturists of the United States. Two-thirds of the 
work are devoted to statements relating to the finances of the various 
county and township societies of the province. All the local societies 
seem to be under the control of the government, to which they are 
compelled to annually report, both as regards the number of their mem- 
bers and their financial condition. Unlike the admirable yearly reports 
issued by many of the State societies of this country, this report con- 
tains no statements of experiments with grain and root crops — that is, 
no exact data are given or comparisons made with previous crops. The 
work contains several well- written and elaborate articles on fruit-cul- 
ture, and a series of articles on entomology, copiously illustrated. 

The early i^art of the season was extremely dry, and the drought con- 
tinuing throughout the greater part of the spring, the early crops were 
seriously injured. During the latter part Of June a rainy season set in, 
which continued for several weeks, seriously damaging fall-crops. There 
was a good grass-crop, but the rain so interfered with its proper curing 
that hardly an average crop was saved. It would seem that dairying 
interests were receiving much more attention than formerly. Many 
additional cheese-factories have recently been established in the prov- 
ince, and a considerable amount of cheese is now exported. A great 
improvement is also noted in the breeds of horses, cattle, sheep, and 
hogs. 

A case of "sports" in fruit is given, which seems to be quite well 
authenticated. It is thus alluded to by the officers of the Brant County 
society in their report to the commissioner : 

The past season has been a remarkable one in tho production of Avhat are termed 
" sports" in fruit and cereals. In the garden of Dr. Lawrence, of Paris, wo had the 
strange phenomenon of apples growing spontaneously upon a pear-tree. Tho apple 
and i)ear trees grew in close proximity to each other, and each of them ii^oduced a 
large quantity of blossoms in the spring, but the fruit upon tho pear-tree did not form. 
When Dr. Lawrence gathered his apples in the fall, ho was surprised to find two speci- 
mens of fruit, resembling apples, upon the branch of the pear-tree nearest to the 
apple-tree. This fruit was sent to Mr. Thomas Meehan, of Philadelphia, and pro- 
nounced by him and other scientific gentlemen to bo pulp, aj)2}7e; stem, cone, and 
seed, j?ea?'." Another gt^ntleman in this neighborhood has an apple-tree which, for 
years past, has iiroduced Spitzenbergs, but this year, without grafting or buddiag, ono 
branch has i^roduced quite a different species of apple. 

Among several interesting articles on fruit-culture is one contributed 
by J. H. Springier^ on the i)roper treat jn en t of young pear-trees. The 
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climate of Canada being similar to that of some of our more northern 
States, we quote this gentleman's remarks as follows on the overstim- 
ulating of young pear-trees : 

In tho first place, tbo nurseryman endeavors, by higli manuriu'; and cultivation, to 
have his trees lit for sale at two, or most, three years from tho bud, and his trees are 
as large as they ought to be at twice that age. These, frothy half-ripened things are 
sent all over the country. The parties who buy them read ui3 on the subject of horti- 
culture ; they learn of the impiense progress trees make with high culture and ma- 
nuring, and they saturate their ground with rich, stimulating manure. In a season or 
two the roots have got fully established, and a strong, rapid growth follows, very 
delightful to look at, but which the succeeding winter will certainly destroy. 

Inconsequence of this overstimulating method of cultivation, the pear- trees which 
looked so promising in the fall are perfectly hideous in the spring following, and, if 
not killed outright, the half-ripened wood speedily decays, and tho trees die of old age 
before they are out of their " teens." I have no hesitation in asserting that in this 
northern climate 90 per cent, of all the pear-trees which are xdanted and grow, die from 
manuring, alone ; whereas, by planting in well-drained ground which has only been 
enriched by tho rain, snow, decayed foliage, and air, pear-trees will grow slowly, but 
they will be sound and healthy ; and when they arrive at bearing-condition, by top- 
dressing them every fall with a compost of lime, woodrashes, and bone-dust, increasing 
the quantity as the trees bear more profusely, the varieties suitable to the climate will 
be sure to do well. 

The Unity of Law ; as exhibited in the relations of physical, social, mental, and 
moral science. — By H. C. Carey, Philadelphia, 1872. 8 vo. 473 pp. 

Jn this work the distinguished political economist demonstrates the 
necessity as well as the possibility of national or State dependence upon 
self-resource. In the most comprehensive manner he treats of man as 
the subject of social science; of physical and social laws; of societary 
organization ; of matter and mind ; of mind and morals ; of civilization, 
and of scientific relations. He shows that agriculture and manufac- 
tures should be interdependent, and that to the extremest possible extent 
the nation ought upon itself to depend for both these elements of na- 
tional wealth. Eelative to the processes of agriculture Mr. Carey well 
says that man is but making a machine which' supports him while en- 
gaged in making it ; that the more time and mind he devotes to the 
development of the powers of the earth, the greater must be his power 
of production ; and that the more rapidly the consumption of food fol- 
lows its production, the more prompt will be the reproduction of the 
elements required for new supplies thereof." 

The undoubted conclusion is that greater attention ought to be paid 
to the conversion of material raised from the soil into valuable form, 
thereby stimulating production and adding to the proceeds of industry. 

It is the argument, and a just one, that the wealth from this source 
to the country can scarcely be estimated. Let industrial employments 
be more sedulously cared for, and the prosperity of the country will be 
the more certain. 

Eef erring to the very bad effects of an exclusive agriculture, the crea- 
tion of material for shipment abroad when it could be utilized at home, 
Mr. Carey quotes from a journal of the day, as follows, especially relat- 
ing to the coffee-trade : 

Since the emancipation of the negroes in Jamaica, where formerly large crops were 
gathered, coffee-culture has almost entirely ceased. Cuba has changed from coffee to 
sugar, though that island has exported as high as 15,000 tons per annum. The produc- 
tion in the French colonies has almost ceased, amounting to less than 200 tons per 
annum. Saint Domingo's production, in consequence of the disorganized condition of 
public affairs there, is also yearly decreasing. Porto Rico yields gradually less every 
year, while the plantations of Surinam, Berbico, and Demerara have not been worked 
for several years. Venezuela maintains about an average crop, but cannot be counted 
on for any portion of the increase necessary to meet an increased demand. Maracaibo 
I)roduced 2,500 tons in 1867, and may be counted upon for something near that figure 
constantly. Trinidad orchards are worn out and abandoned. Coro and Cura^oa pro- 
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duce an iusiguifioant quantity. It was at one time supposed tliat Costa Rica would 
become a large exporter of cofee, but the scarcity of capital and bands has reduced 
the quantity expected from that quarter very much. Brazil has unquestionably 
reached her maximum production, and will not average more than two millions of bags 
per year, during any decade of ten years, with the probability of falling below that 
ligure, owing to the edicts of emancipation promulgated there recently. In Ceylon 
there is probably some increase. The production of Manilla is steadily, though slowly? 
on the decline. In Hindostan English energy and capital are employed in planting 
hundreds of new orchards, but the result is in the future. In Java and Sumatra the 
cultivation depends upon the forced labor of the inhabitants, who are not allowed to 
participate in the profits ; hence the supply has reached its maximum, and it is main- 
tained at its present height with the greatest difficulty. In Liberia a number of coffee- 
orchards have been planted, and a source of new supplj^, of more or less extent, will 
in time come into being. In the mean time consumption increases at the rate of 20 per 
cent, in this country, and 10 per cent, counting the civilized nations of the world j and 
higher prices and adulteration seem almost certain to follow. 

Mr. Carey lias certainly given us a work of valuable deductions, and 
not among tlie least of these is this, that the interests of agriculture 
and manufacture must be codei)endent. 

Chkonological and Statistical History of Cotton. By E. J, Donnell. 8vo., 650 
pages. James Sutton &, Co., New York: 1872. 

This work contains a mass of valuable statistics, the compilation of 
which required long and patient research. A careful chronological his- 
tory of the cotton -;5ant is given, from the period of its discovery as a 
fiber-plant up to the present time. Copious statistics relating to its 
production, manufacture, and consumption in many different countries, 
are also given, together with tables showing the prices paid, and the 
variety or quality of the fiber sold, during a long series of years, at the 
more prominent cotton-centers of the world. 

In speaking of the immense interests involved in the cotton-trade, the 
author states that in the United States and Europe, at the present time, 
there are manufactured about 7,000,000 bales annually, averaging not 
far from 400 pounds per bale. For this, the producers receive about 
$400,000,000, gold value. When this cotton is manufactured, and 
ultimately sold to the consumers in all parts of the world, it has risen in 
market value to probably sixfold its original cost, leaving to the mer- 
chants, ship-owners, manufacturers, and tax-receivers not less than 
$2,000,000,000 per annum, as remuneration for their capital and labor. 
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The kinds and quantities of seeds distributed by this Department 
during the year 1872 are exhibited in the following statement : 

Tabular statement showing the quantity and kinds of seeds issued from the Seed Divi9io)i dur- 
ing the year 1872. 



Names of seeds. 



Vegetables, 218 varieties papers. 

riowers, 180 varieties do... 

Herbs, 12 varieties do. . . 

Tree and evergreen, 50 varieties do.. . 

FIELD SEEDS. 

Wheat, 4 varieties qnarts. 

Oats, 4 varieties do. . . 

Barley, 3 varieties do. - - 

Eye, 1 variety .* do. . . 

Buckwheat do... 

Field corn, 2 varieties do. . . 

peas pints. 

Grass-seeds, 5 varieties quarts. 

Clover, 7 varieties pints - 

Tobacco, 4 varieties pajaers. 

Sugar-beet, 2 varieties pints. 

Mangel-wurzel, 4 varieties do. . . 

Vetches or tares do. . . 

Osage orange papers . 

Sorghum quarts. 

Opium poppy papers. 

Broom-corn do. . . 

Tea seeds do... 

Eice quarts - 



Cotton, 2 varieties quarts. 

Eamie papers. 

Hemp, 2 varieties .one-half pints. 

Jute do... 

Flax quarts. 

Amounts 



a to 

5jO 



145, 105 
76,234 
3, 967 
68 



12, 805 
4,559 
2, 195 
796 
1, 956 
345 
603 
2,070 
956 
21, 835 
81 
53 



273, 776 



9 » 



93, 458 
25,680 



8,744 
7, 150 
3,452 



240 
1,200 
2,224 
16 

248 
4,204 
4, 210 
2, 454 



64 



153, 344 



75, 455 
10, 900 



10, 300 
5, 2»6 
1,348 
3, 080 
2,952 
828 
1, 674 
4 



140 



111, 901 



-3 

O OQ 



12,982 
7, 030 



00 



150, 662 
76, 965 
759 
1,471 



5, 775 
4, 105 
1, 712 
278 
34 
1, 615 
838 
1, 766 
934 
5, 485 
474 
472 
163 
74 
205 
435 
24 
202 
21 



550 
225 
47 
237 
4 



255, 532 



1 



477, 662 
196, 809 
4,726 
1,539 



■37, 624 
21,020 
8,707 
4, 154 
5,182 
3, 988 
5,339 
3,856 
2, 138 
31, 664 
4, 765 
2, 979 
163 
74 
227 
505 
24 

1i 



562 
225 
125 
237 
4 



814, 565 



1^0 labor has been spared nor available sources of information neg- 
lected in promoting the usefulness of this branch of the Department's 
work, assigned to it by Congress— ''to procure, propagate, and dis- 
tribute among the people new and valuable seeds and plants." 

It is worthy of note, and gratifying to the Department, that applica- 
tions for small quantities of improved or superior seeds, with a view to 
future larger plantings, are constantly increasing, and that so many 
farmers and planters conscientiously and intelligently report the results 
of their experiments. Such reports, formerly received by tens, are now 
received by hundreds. Of these a permanent record is kept by the 
Department, and the more significant of them reproduced in its monthly 
or annual publications. These reported experiments serve the double 
purpose of enlightening thepublic in regard to the varieties of seeds of the 
grains, grasses, and other plants best adapted to certain localities, and 
of guiding the Department in its purchases and distributions. The in- 
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terests of the farmer are enhanced by this system, and the influence for 
good of the Department widened. It has been observed that the farm- 
ing operations of old Europe, conducted on scientific principles, as to the 
needs of the soil, the quality of the seed, the methods of cultivation, 
and the selection of means, have produced results to which the gen- 
eral farming of this newer country rarely attains. Mr. J. H. McChesney, 
in his report on agricultural education in Europe, published in the an- 
nual report of the Department for 1868, fairly remarks that "the first 
and leading fact that arrests the attention of an American observer of 
agricultural phenomena on visiting Europe is, that in many European 
countries the annual yield per acre of all the laud under cultivation is 
greatly on the increase from year to year, while in the United States 
the yield per acre is on the decrease. The question naturally arises, Is 
this gradual deterioration 'of American soil proof that Americans are 
poor farmers, or that our soil is naturally poor ? Our soil is the best in 
the world, and practically we are the most skillful in nearly all the me- 
chanical appliances required in farming. * * * * It was certainly 
not good farming that permitted the soil of iN'ew England, New York, 
Pennsylvania, and Ohio to deteriorate from a yield of 30 bushels of 
wheat per acre (and other crops in proportion) to less than 15 bushels 5 
it was not good farming that permitted large portions of the Southern 
States to become absolutely barren ; and it is not good farming that is 
now permitting the unparalleled soil of our prairie States to grow less 
and less productive from year to year.'' As showing the success attend- 
ing the application of scientific principles in farming in Great Britain, 
the case is cited of the Marquis of Tweeddale, who, when coming into 
possession of his estates, found the rent^-l of his land worth only 10s. 
($2.50) an acre ; but through the helps resulting from scientific investi- 
gations, the experience of experts, and the sparing of no enterprise in 
the proper treatment of his soil, raised his entire estate to a degree of 
productiveness that commanded a yearly rental of £3.105. ($17.50) per 
acre. 

The present consideration of farmers should be the preservation of 
their lancl^ with relation to produgtiveness and the character of material 
produced. If there has been degeneracy of seeds in quality or prolifi- 
cacy, appliances for restoration must be resorted to, and a more careful 
system of farming must be followed, a system based upon scientific in- 
vestigation and gathered experience. 

If plant-growth is not supplied with its natural food, there is deteri- 
oration ; if there is unmindfulness in seed-selection, there must follow 
degeneracy. It is true that, on account of climatic influences and 
through immethodical management, seeds deteriorate; that the product 
of to-day may not be that to-morrow. But the means of change for the 
better may be said to be patent. Concerning the cultivation of wheat 
in the wheat-producing region of New York, Mr. Todd, in his American 
Wheat-Culturist, says : 

In the county of Monroe^ thirty or more years ago, raising wheat was attended with 
remarkably good success. Indeed, wheat was the great staple with farmers for many 
successive years. Many old farmers Ivith whom I conversed pointed out to me whole 
farms here and there, aud many large fields, where the yield Avas seldom less than 40 
bushels of most beautiful wheat per acre, and in many instances the yield would be 
50 bushels. But at the present time, on the same soil, the yield is expressed by any 
number from 8 to 30 bushels per acre. * » * * Thirty or forty years ago they had 
all the advantages of a most excellent virgin soil, which was as well adapted to wheat 
as any other crop, and had there been proper care exercised with reference to keeping 
the soil in a good state of fertility, by making and applying as much barn-yard manure 
as was practicable, there never would have been such a decrease in the number of 
bushels per aero as farmers now talk of. 
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The case also is cited by tbe same writer of tbe progress of wbeat- 
cultivation in tbe county of Norfolk, England. Tbe average produce 
was, in 1773, 15 bushels per acre; in 1796, 28 bushels per acre; in 18C2, 
32 to 36 bushels per acre, the increase being duo to drainage, tillage, 
and to the growth of improved varieties. 

Touching the same subject a well- versed writer pertinently says: 

If the untaught peasantry of Kussia or Hungary grow more wheat per acre than the 
comparatively educated farmers of the United States, our education is found wanting. 

And this covers the ground. It is not wholly the education af- 
forded by books, but, in conjunction, that attained through observation, 
experience, endurance, which gives great results. The neglect of farm- 
ers in regard to seed-selection and labor to maintain their excellence is 
a matter of serious concern. In view of the well-ascertained degener- 
acy of varieties of seeds cultivated in many sections of our country, 
the Department unceasingly devotes itself to the substitution of the 
fresh and the vigorous. In putting into the hand of the farmer such 
qualities of seeds and plants as are best adapted to his land and climate, 
he is, as it were, placed upon his feet and given the opportunity of con- 
ducting his operations more advantageously. It must not be forgotten 
that seed-selection is of primary importance ; nor less to be urged, the 
necessity of rotation of crop and supply of the soil with the elements 
requisite for the sustenance of particular growth. The means are not 
without easy avail. Careful husbanding of the resources afforded by 
nature, and proper appliance, are almost alone necessary for the attain- 
ment of results hoped for by the cultivator. Farmers must depend and 
act upon the fact that it is within themselves to maintain the standard 
of their seeds, and, of course, the i^c^ucts of them. To look for new 
varieties constantly, to reach out periodically for new supplies from dis- 
tant sources, is simply the impolicy of careless husbandry, the result of 
that thoughtlessness which taketh no care for the morrow. The state- 
ment of a contributor to one of our leading current publications is worthy 
of consideration: 

The notion that wheat cannot be improved upon without going off the original farm 
for seed is against the opinions and practice of the best wheat-growers in the true 
wheat-countries, such as Central and Western New York. A wheat-raiser there will 
determine by trial the variety of wheat that he can make most profitable, and he will 
so handle it in preparing his seed as to secure the large, plump, and perfect kernels, 
rejecting all that are below the highest standard, and continue from year to year to do 
this. Some select the heads, one by one, of the most perfect samples, and having se- 
cured enough to sow, perhaps, only one acre, they will give the best cultivation to it ; 
and, again, from the product select another bushel, and so go on, until they will have 
a sample of wheat that will be so improved tiiat it wUl take the name of the improver, 
and be ranked in value high above the unlfk^^ved. Let the same care and skill be 
given to the Improvement of wheat, by meil,|irho live in the best wheat-countries, that 
has been given to short-horn cattle, and the idea of going anywhere but to these im- 
provers for seed will have no supporters. 

Referring to the fact of the rapid deterioration of the soil in Ohio by 
excessive cropping, and premising the inquiry, How shall we retain the 
fertility of our soilT' the Hon. D. C Richmond, before the agri- 
cultural convention of that State for 1871, adduces some practical illus- 
trations from the agriculture of foreign countries which may be weighed 
with profit: 

There is abundant evidence that a count^rajan maintain its fertility from its own 
sources. For instance, China, which is the UBit'Oultivated country in the world, has 
naturally a very poor soil, with many of the hUl-sides covered with a poor, yellow, 
hard-pan, the waters of the sea which wash its coast exhibiting a poor clay-color. 
This country, by the nntixing industry of the people, retains its fertility from its own 
resources, supports its immense population of over 400,000,000, and has continued to 
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do this for at least many centuries, and perhaps thousands of years. The Chinese grow 
no weeds, save and use everything that can possibly make manure, and apply it to the 
laud to the best advantage. Nothing is wasted in that country. Very few domestic 
animals are kept, consequently they have to look to other sources for manure, and hu- 
man excrement is mostly depended on as a fertilizer. We could learn some valua- 
ble lessons from them in the preparation and application of manure. The principle of 
the earth-closets, now just coming into use in this country, has been in use there prob- 
ably for centuries. 

Eeferring to bis personal observations abroad, Mr. Eicbmond tbought 
tbat Belgium was the best-cultivated country in Europe. The land has 
been tilled over a thousand years, its fertility maintained by resources 
found at home. Its fields yield 50 bushels of wheat per acre, with other 
crops in proportion, A great secret of the success is in the economy of 
the manures. 

It is proposed to embrace in as short a compass as possible statements 
and experiments concerning some of the leading cereals, grasses, &c., 
distributed by the Department. Experiments of an earlier date than 
the present year are not referred to. 

CEREALS. 

Among the varieties of grain introduced by the Department, several 
have attained established reputations, and have steadily maintained, 
without noticeable deterioration, the qualities which originally recom- 
mended them. Where the value of a cereal to a section, or to the 
country at large, is fully proved by experiments, and a sufftcient time 
has elapsed to afford opportunity for seed-husbanding, it is left with 
cultivators to maintain the purity and excellence of the variety by ap- 
pliances which ought to be known to them, while the Department goes 
forward in its purpose of instituting tests of still other improved kinds. 

During the year three varieties of barley, known as the Chevalier, 
Saxonian, and Probstier, have been distributed. Their merits have 
been descanted upon in former reports, since they have been cultivated 
and carefully experimented with for several years. There has been no 
variation in the character of reports for the year. They may be con- 
sidered as varieties well established. 

The Scotch rye distributed is also a variety well known and appre- 
ciated, especially at the West. 

Established varieties of wheat are the Tappahannock, a Virginia win- 
ter-wheat, distributed by the Department at intervals since 1862, and 
the Arnautka, imported from Odessa, Eussia, in 1864, an early, hardy, 
and prolific spring- wheat, distributed annually since that year. Con- 
cerning the origin of the valuable native variety known as Tappahan- 
nock, Mr. Thomas J. Edge, agricultural editor of the Philadelphia Age, 
says that sometime during May, 1854, Mr. Boughton, of Essex County, 
Virginia, found in his field a bunch of wheat of such growth as to at- 
tract his attention. By marking it he was enabled to watch its growth 
and progress. At harvest he found it to be a white wheat, at least 
two weeks earlier than the surrounding red wheat. 

The Department, in 1868, introduced from England the Excelsior oat, 
and from Sweden, in the same year, the White Schonen or Beautiful 
oat — varieties equaled by few and surpassed by none in the country, 
in vigor, weight, and adaptability to different latitudes. Experiments 
reported during the past year are no less favorable in regard to the 
varieties of wheat and oats here indicated than heretofore ; and, indeed, 
the increased profit and greater satiafiactiou incident to raising superior 
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grains have stimulated into exercise the care and ambition of farmers 
in the direction of seed-selection and careful cultivation. 

Great difficulty has been experienced in securing a reliable spriug- 
■\vheat, either in this country or from Europe. A trial of wheats raised 
in Oregon, and known by the names of Eed and White Australian, has 
been made in several sections of the Union, but without results to war- 
rant the continuance of their distribution. It has been found that the 
wheats of the Pacific slope are not well adapted to the Atlantic. Cer- 
tainly the most reliable spring- wheat up to this time sent out, and the 
best suited to our wide latitude, is the Arnautka. In view of these 
facts, its further distribution in those localities most suitable for its 
propagation has been determined upon, and a new importation ordered. 

The introduction of several foreign, winter-wheats has not been at- 
tended with any considerable success, those from England especially. 
While doing fairly in isolated instances, the weight of experiments has 
been against them as wheats calculated for a wide distribution. Among 
these may be named the Eough Chaff, the Talavera, an Italian wheat 
which flourished well in England, and the Polish, which also succeeded 
well there. The importations were made in 1868 ; but, after repeated 
trials, the further distribution of these varieties was discontinued. 

Among the wheats more recently introduced, and now upon trial, is 
the FuLTZ. It is deemed advisable to state more at length the result 
of experiments made with this and other cereals more recently intro- 
duced, up to this time received. 

A historical note of the origin of this wheat was made in the report 
of the Department for 1871. Satisfied by personal inspection of thfe 
grain,. and by well-authent^ted facts, as to its successful culture in 
its original locality, that ilPwas a cereal of more than ordinary merit, 
the Commissioner determined to put it upon trial in the winter-wheat- 
growing sections of the country. A distribution in small quantities, for 
experimental purposes, was accordingly made in 1871. The almost uni- 
ibrm success attending experiments warranted a further distribution in 
1872. It was desired especially to add an impulse to wheat-culture in 
the Southern States by furnishing an early, hardy, prolific, and reliable 
variety, calculated to inspire confidence and stimulate endeavor. The 
results of experiments have more than equaled expectation. In the 
experiments which are noted it must be borne in mind that they are, as 
a general thing, conducted with more than ordinary care, 07i small plots, 
and yields per acre are rated. The yields in some cases may appear 
unusually large. It is a question for determination by farmers them- 
selves whether or not they can make it pay " to exx)end upon a large 
tract the same energy and skill and a proportional time — raising the pro- 
ductiveness of their fields from 10 and 12 bushels, or even less, to double 
or more. 

As shown by the report of the Department for 1871, the wheat-pro- 
duct of that year in the Southern States, (exclusive of Florida and 
Louisiana, where wheat is not as a crop grown,) averaged a little mo^e 
than 8 bushels per acre. 

In the light of tUe experiments with the Fultz wheat reported from a 
majority of the States of the South, the yield rarely tailing below 20 
bushels per acre, and generally touching much higher figures, the great 
possibilities of wheat-culture in that section of our country are appar- 
ent, when the conditions of intelligent preparation of soils, the sowing 
of seeds of ascertained excellence, and faithful effort are complied with. 

Experiments icith Fultz, — In Baltimore County, Maryland, the yield 
was double, compared to the standard variety, Mediterranean. It stood 
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a severe winter better than any other kind. The same hardiness of 
growth is reported from the county of Montgomery. Eeports from six 
counties, in each case indicate superiority of yield, earliness of maturity, 
excellence of quality and of weight to the Avheat-standard of the sec- 
tion, in one case 66 pounds having been reached, and in another 66 J 
per bushel. 

From Virginia forty experiments have been reported, from nearly as 
many counties. The accounts are all favorable. The lowest reported 
yield is 15 bushels per acre, while the average rate touches 30 bushels. 
Several yields above 40 bushels are reported, one of 66| bushels. In 
Scott County it is pronounced to be almost 100 per cent, better than the 
common varieties. A farmer in Botetourt County reports from 3J 
pounds sown the remarkable yield of 333 pounds. The weight of grain 
has reached 68 pounds per bushel, and 64 pounds is not uncommon. 

Seventeen counties in North Carolina have made returns, showing 
that where the proper conditions in sowing were observed great satis- 
faction with the variety has resulted. In two cases only reports were 
unfavorable, and these were consequent upon unusually late sowing, 
jSTovember 20 and February 21. Its adaptation to the*soil and climate is 
not questioned. In Burke County, yield 30 bushels per acre, weighing 
6'5 pounds, superior in all respects to varieties usually grown. Mr. 
Perry, of Davie County, fertilized with leached ashes and tobacco- 
stalks, and harvested 13 J bushels per acre, weighing 62J pounds per 
bushel, and says that the land would not have produced 3 bushels with- 
out the fertilization. 

• Success invariable, as far as reported in South Carolina. In Fairfield 
County it yielded at the rate of 16 bushels per acre, although sown on 
very poor land. Pronounced hardy, and ^^y productive for the climate. 

Eeports received from eleven counties in Georgia : In Union County 
better by 50 per cent, than varieties usually sown. Several yields of 
25 bushels per acre are reported. ¥/eight generally above 60 pounds 
and as high as 65 pounds per bushel. 

In Eandolph County, Alabama, yield 24 bushels per acre. 

To the wants of Texas this wheat seems to be particularly adapted. 
Yields of 20, 35, and 50 bushels per acre are stated. Withstands rust 
better than other varieties. 

Eeports from three counties in Arkansas ; all favorable. An experi- 
menter in Columbia County says : " This wheat is superior in every re- 
spect to any I have seen in this country ' ripens about the same time as 
the common wheat.'' 

Eeturns from fourteen counties of Tennessee ; all favorable. In the 
majority of experiments in the fine wheat-growing region of this State, 
this variety is characterized as among the most successful ever intro- 
duced. In Davidson County the average production was rated at 40 
bushels per acre, with careful attention. Yields, notwithstanding the 
unpropitious season of 1871-'72, rarely fell below 20 bushels per acre. 
En the county of Granger it escaped the midge by which other wheat, 
including the Tappahannock, was destroyed. In weight it reached 65 
pounds. 

Is considered by a Braxton County, West Virginia, correspondent 
well adapted to the climate and soil. In Jefferson County is pronounced 
80 per cent, better than the common varieties in yield. 

Eeports from nine counties of Kentucky : li'dted yields per acre, 20, 
25, 30, 32, and 48 bushels. Weight, usually above 60 pounds per bushel, 
and reaching 65 pounds. In the county of Ohio the crop gave fully 
double the yield of the ordinarily good crop. Mr. H* Newell, Pulaski 



TESTS OF DEPARTMENT SEEDS. 



413 



County, speaking of his crop of 48 bushels per acre, says : Land ad- 
joining that on which this wheat was sown made 20 bushels per acre of 
Alabama red wheat, sown in the same way.^' 

Several experiments in Missouri have resulted favorably. Yields of 
30 and 33^ bushels are reported. In Franklin County said to be better 
than " Golden Chaff," the hardiest wheat of that section. 

In Belknap County, New Hampshire, the yield was 30 bushels per 
acre. In Cape May County, New Jersey, yield 31 J bushels per acre. 
Was about one week earlier" than other varieties. 

Eeports from the Western States are not as numerous as was to be 
anticipated from the quantity of grain distributed. Statements, how- 
ever, have been received from a majority of them. In Illinois 26 bushels 
per acre have been raised, a weight of 64 i^ounds per bushel noticed, and 
the yield characterized as better than the common varieties. In Indiana 
20, 25, and 27 bushels per acre, and thought to be the best yet intro- 
duced to stand the severity of the winters. Ohio, 30 and 20 bushels ; 
heads large ; grain plump. Michigan, an experiment resulting in 32 
bushels per acre — Barry County. In Iowa it stands the winter well, — 
Washington County. Two reports from Kansas are not favorable to 
this wheat. A Mitchell County correspondent says it is not hardy 
when the ground is exposed in winter to frosts and winds from the lack of 
a covering of snow — the case in that State. 

Touzelle. — A somewhat extended notice was given of this wheat in 
the annual report for 1871, embracing experiments which clearly prove 
the variety to be one of great excellence and adapted to those sec- 
tions where winter-wheat is the more successful, but in which much 
sturdiness of growth is not requisite. While it has succeeded in New 
York, Pennsylvania, Indiana, and even in Michigan, it has, in a more 
marked degree, proved valuable as an acquisition to the South. As de- 
scribed, it is a beardless, white winter- wheat, classed, on account of its 
native habitat, with Mediterranean. During the present year 300 bushels 
of this wheat have been distributed. While experimenters have been 
slow in reporting results, there seems to be no falling oft' or deteriora- 
tion in the variety as far as heard from. The wheat has now been on 
trial about three years. 

For experiment Mr. D. B. Alexander, of Culpeper County, Virginia, 
sowed nine varieties of wheat, and found none equal to the Touzelle. 
During three years of experiment this variety invariably ripened from 
six to ten days earlier than any other. Another experimenter in the 
same county states that last season, 1871-'72, it yielded 50 bushels to 
the acre, weighing 66 pounds per bushel. A correspondent considers 
it the best wheat he has tried in Augusta County. Eeports show yields, 
in Amelia County, 32 bushels per acre, when sown November 20 ; in 
Albemarle County, 30 bushels. Yield in Delaware, 22 bushels per acre, 
weighing 60 pounds per bushel. 

It is considered the largest and best grain-product in Esmeralda 
County, ISTevada. 

The experiments of Mr. Alexander are more at length given in the 
agricultural columns of the New York World, of date of October 9, 1872. 
The statement is as follows : 

Mr. D. B. Alexander, of Culpeper, Virginia, forwarded samples of Touzelle wliite 
winter-wheat, imported from Fxanco. Ho received the seed from the Department of 
Agriculture in 1869. Ho has tested it for three years, with complete success. Last 
season it yielded 50 bushels to the acre, which was weighed in different lots at two 
commission-honses in Culpeper, the return being from each G6 pounds to the bushel. 
It is very prolific and remarkably hardy. It is an early variety and branches or stools 
out splendidly He planted' Touzelle 27th of September, 1870, and it ripened Juno 1, 
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1871, fully ten days earlier than the Lancaster, Avith equal chances in soil and cul- 
tivation. On one stock twenty-four stalks, with large, well-filled heads, were counted. 
The straw is very clear and bright. The stalk is pyramidal in shape, and will not 
lodge. It was treated the same as the general crop of Lancaster. It made a better 
stand on thin soil than the Lancaster. Touzello is, undoubtedly, hardy. I would rec- 
ommend it for sowing in the Northern States. 

CORN 

Cooley. — In tbo beginning of the Current year the attention the De- 
j)artment was directed toward the intrpduction of new varieties of corn, 
which, with earliness of maturity, exempting them from effects of the 
frosts of one section and the droughts of another, would combine prolifi- 
cacy and excellence of quality as food-products. A new variety, known 
as the . Cooley, was distributed to a selected list of farmers in different sec- 
tions of the country, with a request that very careful experiments should 
be made and accurate reports of results returned. The origin of the 
corn, as stated by Mr. Cooley, was, that on his farm, on Manchester 
Island, Ohio Eiver, he took a small ear of eight-rowed corn that matured 
quite early, and planted it for roasting-ears near a field of large white 
corn. The small became crossed, or intermixed, with the largo corn. 
He took the earliest and finest ears of this product and planted the next 
year, and repeated the operation the following year ; since which time 
he has kept the new variety, thus developed, by itself in cultivation, and 
claims to have greatly improved its quality, productiveness, and early 
maturity. He claimed that it would produce as much per acre as any 
variety, and on an average would mature two months earlier. Eeports 
of experiments made with the Department distribution have been re- 
turned from the Eastern, Middle, Western, and Southern States, and are 
here epitomized. 

The Cooley corn cannot prudently be recommended for this latitude; 
it was killed by frosts in September, in Kennebec County, Maine. 

It failed to meet expectations as to earliness and excellence of quality 
in Franklin County, Vermont. 

Growing too large in stalk and being hard to husk, is not considered 
valuable in Hampden County, Massachusetts. 

Considered nearly worthless for culture when compared with the field- 
corn usually grown. The same is true, says a correspondent, with all 
varieties grown two or three degrees south. After much experimenting^ 
has found grain grown farther north more adaptable — Merrimac County, 
New Hampshire. 

On account of its superior excellence, is considered a decided acquisi- 
tion in Mercer County, New Jersey. 

Not desirable as a field-corn in comparison to the fine corn of Chester 
County, Pennsylvania. Another experimenter in same county says, that 
although it might bear cutting sooner, the fodder is not as large, nor 
can the yield at all be compared to the common corn. Planted May 13, 
in Bucks County, was fit for table-use in fifteen weeks, and arrived at 
full maturity a week later. An experimenter in Delaware County is not 
favorably impressed with it either in regard to early maturity or yield 
as a crop. 

Being a hard grain, makes an excellent quality of meal,- but for gen- 
eral planting is less profitable than the gourd-seed, says a New Castle, 
Delaware, correspondent. Another, of same" county, says it proved to 
be an excellent corn, maturing ten days earlier than yellow, and about 
four days earlier than gourd, but the product was not as large as the 
latter. 
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Planted May 25, without extra care, was ready for table-use iii twelve 
weeks, and matured in eighteen, in Ogle County, Illinois.. In the county 
of La Salle the yield was 10 bushels less per acre than other corn. No 
earlier than the Dent corns, nor any better in quality. 

In Orange County, Indiana, was seventeen to niueteeu days earlier 
than the Vhite corn grown in the vicinity, but did not yield as much by 
6 or 8 bushels per acre, both treated alike. Xot earlier than some other 
varieties of white-flint in common cultivation, nor equal to some of them 
in productiveness, — Delaware County. Yield 8 to 10 per cent, less than 
the common corn, but valuable because it ripens in time to allow the 
plowing up of corn-stubble for wheat-sowing, — Orange County. 

In Oakland County, Michigan, was fit for table-use in thirteen weeks, 
and fully ripened in seventeen 5 was about two weeks later than com- 
mon yellow corn planted same day. 

Planted in Waukesha County, Wisconsin, May 3, was fit for table-use 
in eighty-nine days, and for cutting in one hundred and eighteen; not 
fully ripe until September 20, or one hundred and twenty-eight days. 
Pronounced a failure by several farmers in Dunn County. In Dodge 
County, planted May 20, was fit for table-Tise in twelve weeks, and for 
the crib in fifteen. 

In Des Moines County, Iowa, planted May 23, fully two-thirds of the 
ears were ripe at the end of fourteen weeks. Satisfied with the varietv. 
Planted May 24, in Mitchell County, was ripe September 20. Ears large 
and heavy ; often two good sound ones to a stalk. 

Earlier than any variety ever raised in Baltimore County, Maryland. 

Planted April 25, in Albemarle County, Virginia, it was fit for table- 
use July 20, and was harvested August 19. Another experimentier in 
same county says it is fit only for table-use in that latitude, and will 
not produce the amount of forage or grain yielded by the large Southern 
varieties. 

A farmer of Tyrrell County, Korth Carolina, thinks that two crops can 
be successfully raised in that State. Planting 7th of May, he had from 
the product good meal within fourteen weeks. A farmer of Halifax 
County says it is no earlier, and is less prolific than other varieties. 

Matures before the usual summer droughts in Floyd County, Georgia. 
"Will do for a market-garden corn, but will never take the place of our 
sweet and field corn, the ears being smaller and the grains flintier.'^ Two 
reports from Cobb County recommend it for earliness and excellence, 
but not for quantity of yield as compared with white corn usually grown. 
Early yields reported in Brooke and Pike Counties ; in the latter 25 
bushels per acre. 

As cited in the monthly report of the Department for July, 1872, Mr. 
J. D. Wolfe, of Pensacola, Plorida, says that he marketed his product two 
, weeks in advance of all other corn, and that for early maturity and pro- 
ductiveness it is tmrivaled in that section. On one-sixth of an acre, 
although the season was unfavorable, he raised one hundred and ten 
dozen ears of good size, which netted in market $24.75, or at the rate of 
$148.50 per acre. Mr. Wolfe planted his corn at diflerent times, with 
reference to having roasting-ears, until the frosts in IS'ovember: Hav- 
ing planted peas between the rows, he would have, in addition to his 
corn and pea product, corn-fodder and forage at the rate of two tons to 
the acre, the ground being cleared in time for a crop of turnips, ready 
for the market in January. In a subsequent report he states that he 
planted about the 18th of March ; commenced using the corn about 24th- 
of June, and all w^s pulled by July 15 ; fully matured by the middle of 
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August, and leaves dry. It is supposed that in Suwannee County it 
will with proper care make two crops. 

On account of its early maturity is considered an acquisition of great 
merit in Wilcox County, Alabama. 

A statement of Mr. A. J. Wright, of Claiborne County, Mississippi, 
published in the monthly report for July, 1872, shows that the Cooley 
corn received from the Department and planted March 8 and March 25, 
on land of moderate strength, with a slight broadcasting of ashes, plaster, 
and superphosphate, yielded an abundance of choice roasting-ears by 
the 10th of June — or about as early as the earliest garden varieties. 
Planted nearly a month after the Peabody Prolific, it was in roastiog- 
ear ten or twelve days in advance of that variety. We had some fine 
varieties of corn from Kansas, and some of the kinds usually planted 
here, but the 'Cooley' was superior to any of them, except the 'Pea- 
body.' " Eeports from three other counties concede material earliness 
of maturity and great prolificacy. Dr. Compton, of Jackson, is not, 
however, satisfied that it will do to rely upon for a field-crop. 

In the parish of Terre Bonne, Louisiana, it is preferred as an early 
variety to any other. Planted without extra care in the parish of East 
Baton Eouge, April 15, the product was ground in twelve weeks and 
five days. If planted early in March it might mature without a drop 
of rain. Mr. John L. Slaughter, of New Orleans, states that he planted 
this corn on well-prepared ground, April 1. One week after it came up 
a drought set in which continued forty-nine days ; yet, notwithstanding 
this disadvantage, the corn was ready for table-use in about eleven 
weeks, and fully matured in thirteen. Planted in the parish of Point 
Coupee, March 12, the crop was gathered the last of June. 

Eeports received from five counties in Texas, all going to show that 
this corn meets a desired want. Planted March 18, in Navarre County, 
there were perfect roasting-ears June ll,andwasready for grinding July 
11. Earlier by twenty days than other varieties in Chambers County. 
A correspondent thinks that if the season is reasonably favorable the 
Cooley will mature in one hundred days. ''It is the very corn for our 
dry climate, since it will mature before the usual drought sets in." In 
W^illiamson County it was planted February 26, and was fit for roasting- 
ears about the first week in June, and thoroughly ripe about the 1st of 
July. 

Matures at least four weeks earlier than the common com. — Columbus 
County, Arkansas. Valuable as an early corn and for its excellent 
bread-making qualities, but is too hard and small for stock-corn. 

A farmer of Hamblen County, Tennessee, says: "Although a small 
field variety the Cooley is as productive as larger kinds. In this lati- 
tude w e are visited on an average of two out of every three years with 
a most scorching and ruinous drought, which sets in first at the time 
our large field-corn begins to tassel, and the corn is in a great measure 
ruined. This fatal result is avoided by this variety, which, if planted 
in anything like good ground between the 1st and 10th of April, will 
be in full roastiug ear, and even getting hard, before these dry spells 
set in. It is at least one month earlier than our earliest field-corn;" 

In the county of Harrison, West Virginia, it matured in about twenty- 
four weeks. The common jcorn matures as soon. 

Planted on the 5th of May in dr^, in rich, mellow soil well prepared ; 
roasting-ears about July 12, and )i&ured in fourteen weeks from time 
of planting, — Bellevue, Kentucky!; 

Planted June 10, in Clinton County, Missouri, was ready for table-use 
in twelve weeks. Yield 46 bushels per acre. 
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The result of all the information we have regarding this corn is, that 
it is adapted to a southern climate, because of its early maturity, and its 
avoiding the drought of August, so prejudicial to the white corn of the 
South; that while it is not so prolific as the large gourd-seed, it is more 
certain in its production, and^therefore desirable in the Southern States. 
It has not been successful in the Northern and Midcjle States, not ma- 
turing much earlier than the yellow gourd-seed, and being far less' pro- 
lific. The Department will therefore continue to test its usefulness by 
distribution of it, but only in the Southern States. 

Pennsylvania yelloiv corn. — This variety of yellow field-corn has been 
raised with great success in portions of Eastern Pennsylvania for several 
years. Early, prolific, hardy, yielding abundance of fodder, it was 
deemed a variety suitable for the South to take the place of its deteri- 
orated maize. It is a yellow gourd-seed corn Avith red cob ; its ear 
shaped like the white gourd- seed of the South, but not quite so large, 
and very much earlier in maturing. It was distributed to some extent 
last year, and reports from the South are so favorable that the Depart- 
ment proposes to make further distribution this year. It will grow well 
and prove satisfactory wherever com grows at all. 

In Shenandoah County, Virginia, planted April 29 ; was harvested 
September 18, at the rate of 60 bushels per acre. Yield, quality, and 
time of growth better than the com commonly grown in the locality. Is 
about fourteen days earlier. 

Planted in Greene County, North Carolina, April 1; harvested in 
October. Although season was unfavorable, the yield, fifteen days in 
advance of other varieties, was 30 bushels per acre. 

Planted late in Soutji Carolina, in March ; gathered by July 15. Was 
very prolific; ears well filled, and of good size, measuring in length 
from 9 to 15 inches. It is at least one month eiirlier than other varieties, 
and matures before the hot, dry season, supplying the crib at a time of 
scarcity. 

In Pike County, Georgia, yield good, quality excellent, and matuijes 
earlier by one month than kinds usually grown. A farmer in the same 
county says: "It has yielded heavily; I am well pleased with it for 
several reasons — ^mainly because of its earliness, having gathered firm, 
full roasting-ears from it in two and a half months from the time of 
planting.'^ In Cobb County, planted April 5, and harvested^ August 
13 ; weight, per measured bushel, 58 pounds. Not as productive as white 
corn grown in the vicinity. 

Experiments in three counties in Florida. Columbia County : Does 
not yield as largely as the ordinary corn, but matures in twenty days' 
less time, while the quality is equally good. Madison County : Matures 
much earlier, an^ is hard enough for grinding by the time other varie- 
ties are in roasting-ear. Two crops may be made in one year. Santa Eosa 
County : Not as heavy as other corn, but matures three or four weeks 
earlier. 

Eeports from five counties of Alabama are highly commendatory of 
this corn. Autauga County : Excellent in quality, it matures nearly two 
months earlier than common varieties ; some ears 11 inches long. Cal- 
houn County: Eipened early enough to escape the drought. An excel- 
lent variety for the climate. Crenshaw County: Matured one month 
earlier than common corn. Some ears wore 12 inches in length. Hale 
County : Yielded well, ripening six weeks earlier than common corn. 
Wilcox County : Superior to any yellow corn yet tried. • 

Is considered valuable in Wayne County, Mississippi, on account of 
27 A 
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its earliuess, and fair yield on poor land. In Grenada County was from 
two to three weeks earlier than varieties usually planted. 

Four to five weeks earlier than the Creole yellow corn, but the yield 
not as large, near Baton Eouge^ Louisiana. 

Eeports received from nine counties in Texas. Bexar County : Eeady 
for grinding June 24, four weeks earlier than Texas corn. Hunt County : 
Planted March 1, and harvested July 30, twenty days in advance of 
other corn. Yield per acre, 40 bushels. Say s a correspondent : '^Should 
this corn retain its qualities without deterioration, I know of nothing of 
the kind which will further advance the farming interest. It is proof 
against early drought.'^ Dallas County: Yield per acre, 68 bushels, 
weighing 58 pounds jier measured bushel. Is from three to four weeks 
earlier than common varieties. IJlendall County : A month earlier than 
other varieties. Victoria County : Two crops may be made. Marion 
County : Two weeks earlier than other varieties. McLellan County : 
Yield 25 per cent, larger, and ripeued sixteen days earlier than varieties 
generally cultivated. 

GRASSES. 

With (es]3ecial reference to the wants of the South, and to further its 
awakened interest in more systematized methods of farming, great care 
has been exercised in procuring suitable seeds of the grasses. The 
southeirn agricultural and local press are urging with great warmth and 
pertinacity the absolute necessity of resort to the grasses for a recuper- 
ation of the soils exhausted by exclusive crops and a bad system of 
labor. As an example of the earnestness of this movement toward im- 
provement, a writer in one of the prominent farm-journals says, speak- 
ing of clover, that " a few pounds of diminutive seed furnish machinery 
to absorb from the atmosphere and pump out of the earth the elements 
of fertility needed to replace what our wasteful and improvident prede- 
cessors have expended. * * * i solemnly believe that, in the benign 
providence of God, clover is to be the Moses which is to deliver 
southern agriculturists from the bondage of poverty and debt by restor- 
ing our wasted and worn inheritance to its original fertility." Large 
quantities of the grasses have been sent to the South, and the demands 
made upon the Department are constantly increasing. Almost exclu- 
sively in the Soutb were distributed the Bromus 8cliraderi, au annual, 
rather coarse, but adapted well to foddering, and Italian rye-grass, 
{LoUum peren7ie--YSbT. Italicum,^ and Alfalfa, [Medicago sativa.) Red 
clover {TrifoUum pratense) in considerable quantities has been sent 
South and to the farther West. Sufficient time has scarcely elapsed for 
the return of reports of experiments to any great extent. 

A correspondent writing from Prince William County, Virginia, states 
that farmers have ceased raising tobacco, and determined to adopt a 
system of crop rotation, and asks that the Department distribute grass- 
seed iu the county, which is well adapted to clover. 

A planter of Hale County, Alabama, thinks it will take time to erad- 
icate the prejudices of planters against grass, which they have been 
fighting all their lives, and that the salvation of the South in great 
measure depends upon the introduction of cereals and grasses. 

Of the Eescue-grass, (Bromus JSchraderi,) Mr. C. W. Stewart, Montgom- 
ery County, Texas, says that it proves to be of great value. Four mules 
and two milch-cows were pastured on less than two acres of this grass 
all winter, besides hogs. Using the Rescue, there is a very perceptible 
difference in the flavor and the quality of butter and milk. A party 
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who experimented with it has not broken up or plowed the patch since 
planting — three years ago. The same writer says of Alfalfa, {Medicago 
sativa :) " It was as fine as any common to the Northern and 
Western States, yielding fine grass, particularly for hogs, since mid- 
winter.'^ A farmer in Alabama has succeeded admirably in his experi- 
ments with Italian rye-grass. His beds, prepared March 14, were 
thickly covered by the middle of June. He has for several years thrown 
aside exclusive cotton-raising, and resorting to a system of crop rotation, 
including grasses, has succeeded in raising fair crops of everything 
l>lanted. An intelligent farmer of South Carolina, referring to his ex- 
perience of rotating crops in that State, says that clover-seed rolled in 
with wheat will give a crop of stubble-hay after the wheat comes off, 
better than corn-fodder for cattle. If the la-nd is good, the clover which 
stands three years yields a larger profit in hay than can be gained by 
any other crop. Then clover-sod plowed in and put to corn will give 30 
bushels to the acre. Then, after a wheat-crop, let the field stand in 
clover and rest for three years. 

Mr. John B. Cleveland, of the same State, says that, as a general 
thing, experiments with clover have not been successful ; but in view of 
several instances of very considerable success, he is satisfied that it can 
be profitably cultivated. 

Mr. T. W. Holloway, of Pomaria, same State, says : 

"Cotton is king'' in the South j but I am pleased xo say that this idea is fast giving 
way to a diversified agriculture, considered as the only means of success in those sec- 
tions adapted to the growth of grasses. Last May I mowed from two and one-half 
acres, stiff red upland, 10,000 pounds of fine red-clover hay. This instance of success 
has induced the purchase by our farmers of over 200 pounds of seed, and so far is likoly 
to prove satisfactory — and the cry now is for red-clover seed. 

The culture of red clover is stated to be doing much for the red lands 
in Greene County, Georgia, A report from San Antonio, Texas, shows 
that Alfalfa clover grows luxuriantly, being well adapted to the soil and 
climate. The writer says that he cuts it every two months and feeds it 
to his young stock. Italian rye-grass has also proved an acquisition. 
In some parts of Texas, particularly in the stock-growing region, the 
native grasses are fast disappearing, on account of the vast herds which 
have pastured on them. Cultivation of other varieties has been ren- 
dered imperative since stock-growing is rendered less profitable because 
feeding must be resorted to. Alfalfa clover grows very copiously. Ital- 
ian rye-grass is reported upon favorably from Montgomery County. In 
this county other varieties, also, are being tried, with excellent projnise 
of success. 

Mr. J. F. Eollins, of Fort George, Florida, asking for a plant that will 
take the place of the wild grasses, and furnish stock with forage, recites 
the fact that he has a large plantation, consisting of an entire sea-isleind ; 
and says; he is satisfied that many of the old fields now under cultiva- 
tion would be much more profitable if planted in grass or clover, and 
devoted to stock, than under the present system of annual crops , and 
avers that what is true in his case is equally true all over the South. 

Italian rye-grass, sown on a deep sandy loam, in Lincoln County, 
Mississippi, January 13, was ready to cut for hay in May 5 but i\^as 
allowed to stand until June with a view to gathering the seed. From 
the quart sown one bushel and one peck were gathered. The grass 
does well in that climate, answering well for hay and for ^reen-soiling. 

Eelating to .the new system of culture to which attention is being 
turned with a view to a redemption of the worn-out fields of the South, 
and an enhancement of her resources, several examples were given in 
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the monthly report of the Department for August and September, 1872. 
An enterprising farmer in Mississippi instituted experiments in raising 
fruit and in seeding down a portion of his land to grass, both of which 
were quite successful. His orchard, embracing winter-apples, has 
already become a source of profit, and his success with grasses consti- 
tutes him a strong competitor with the hay-makers of the North. He 
was especially successful in raising clover, obtaining a growth of three 
tons to the acre. Other similar experiments in the State confirm the 
belief that grasses can be successfully cultivated. In Lowndes County, 
upon a field seeded fifteen years ago to clover, and which has since re- 
peatedly produced both grain and hoed crops, the clover-crop in 1871 
was a most luxuriant one, alfliough the field was seeded to clover but 
the one time. 
A w;?iter in the Southern Farm and Home says: 

4s a fojrage-plant afr the South, lucerne — Alfalfa, (Medicago sativa)—is very far superior 
to aU others. It is used for three purposes. First, for feeding green, or soiling ; used 
in this 'way, it is best to cut the lucerne a day in advance, s,o as to feed it in a wilted 
state. It must never he.pastured. » * * * Lucerne-hay is extremely nutritious, and 
is relished hy horses, cattlie, and sheep. It is preferred by the domestic animals to any 
other kind of hay. The ptoduct of lucerne is enormous. Five tons of excellent hay 
may be cut from an acre. It is estimated that fodder, green and dry, may be obtained 
from an aero of lucerne for the support of five horses during the entire year. Thisio- 
cludes the great bulk of green food during the spring, summer, and autumn. 

There, is nothing so congenial to the growth of grass as lime; espe- 
cially in sandy, dry soil; limed soil retains and attracts moisture if any- 
thing; will. Lime is a large component part of clover. 

JUTE. 

In addition to the promising accounts of success in the culture of jute 
in this country, heretofore published, experiments being recent and on 
a small scale, n^any others haw been received during the present year. 
These indica?te a growing conviction that the cultivation of this valuable 
fibrous plant will eventually become a profitable industry in the country. 
Jute has been cultivated successfully in Florida for several years. In 
Georgia, recent experiment has established in the minds of planters a 
belief in the feasibility of and profits attending the production of the 
fiber — ^the cost of production being small and, the cultivation simple. A 
planter of South Carolina says that the cultivation of sea-island cotton 
having become precarious, a more certain crop is demanded, and is con- 
vinced that jute would prove a proper substitute. Another gentleman 
of the same State thinks the fact fully demonstrated that jute is a fibrous 
plant well calculated for growth in the South. In Louisiana, where a 
company has entered upon the production on a large scale, the ramie- 
machine is said to be well adapted to the cleaning of jute. Mr. H. H. 
Stevens, of Massachusetts, well acquainted with the relative merits of 
jute-products, after comparison, states that the fiber raised in Louisiana, 
as to length, strength, and color, is fully equal to that of India. 

Mr. Thomas H. Dunham, of Boston, to whom, as a competent judge, 
a sample of our domestic jute-fiber was submitted, writes as follows : 

The quality is very superior. The market is just now very much depressed. Some 
parties here have lost heavily on imported jut e-l3utts, and this season (before the fire) 
India goods were imported at immense loss. The present rate is 6 to 8 cents perpound, 
(gold,) the usual rate 10 to 13 cents, (gold.) Your sample is very superior, and at 10 
cents (gold) it wouM be safe to quote. You will understand that our raercMuts clo not 
favor. home-growth of^te, or, rather, make light of it ; but my advice to you is to omit no 
step in pushing forward jute-growth ; make every effort to get it raised hero. Beyond 
and above all obstacles, push it on. The country will sustain this to any extent. The 
motive is greater than you can have any idea of. The moment you get the gjfowth 
BtarSSd, fovL will be fufly assured, as oapital will follow quickly, as in cotton. 
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Suppose it were a uew growth o'f cotton, no one would 'doubt tlie success, or the aid 
needed. Our growth of jute will nearly equal half the^otton-crop. We can cut oflf 
India supplies, as we have done in cotton. 

The interests of our merchants are so interwoven with India importations that they 
will (as they do) say, " You will never get ayy quantity grown/^ and make light of it* 
But your sample shows that its cultivation is feasible, and it must pay when the mar- 
ket changes.' All orders to India are stopped now, antP the revulsion will bring jute 
higher here, within the next year, than it has ever been. 

The conductor of experiments at the University of Virginia says, that 
the Calcutta seed received from the Departmelit was sown April 30, in 
drills IG inches apart. In a few days the plants appeared and grew 
rapidly. Drought set in and continued all summer. The first frost 
came on the 12th of October, and cut off the plants at the height of ^ 
feet. 

As heretofore noted, Mr. John A. Bassett, of Salem, Massachusetts, 
in sending specimens of jute-manufacture, says : 

Cotton ia baled almost exclusively in gunny-cloth. It requires seven, yards to the 
barle. All this, with the exception of 4,000,000 yards, is imported. The domestic cloth 
is preferred to the imported, and brings a better price in the market. All the imported 
cloth is made from long-fiber jute. The use of the butts for cloth-maldng is the result of 
iiAprovements in machinery made by Mr. John R. Norfolk, of this city. The value of the 
importation last year was something over $5,000,000. The outer bark of the jute-piant 
is difficult to remove, and nothing has yet been devised to supersede hand-labor for this 
purpose. Tf the plant is to be cultivated in this country, a machine for this purpose 
will be indispensable. In India, with labor at a few cents per day, the fiber is prodruced 
at less than 1 cent per pound. The average cost of jute-butts here is 4^ cents per pound ; 
long jute, 6 cents. The cloth weighs 2^ to 2^ pounds to the yard of 45 inches in width. 
The price ranges from 21 to 35 cents per yard, according to the season in which it is 
sold. In the bagging season it brings the highest price. The imported cloth is always 
a few cents cheaper. There are, probably not over 200 looms in this country producing 
this cloth. 

The imports of jute-fiber and manufactured articles are not given by 
the United States Bureau of Statistics in separate form, as distinct from 
other textile grasses, as will appear from the following 



StUtement of imports of jute and other grasses , and cocoa-Jiher, and manufactures of during 
the fiscal years ending^ respectively, June 30, 1871, and June 30, 1872. 



Articles. 


1872. 


1871. 


Jute and other srassea, and-cocoa-fiber, raw . . .tons. . 

Manofactures en, by yard ■ square yards. . 

Gunny-cloth, gunny-bags, and manufactures of, used 


41, 851 
185, 357 

12, 137, 603 


$2, 666, 479 
24, 260 

505, 566 
1, 292, 515 


26, 450 
228, 873 

30, 124, 406 


$2, 131, 056 
28, 556 

1, 468, 902 
1, 734, 474 










4, 488, 820 




5, 362, 988 







From other sources the information is derived that the importations 
of jute into the United States during the year 1871 were 56,667 bales, 
(almost wholly from Calcutta, direct,) and 113,146 bales of "butts" and 
"rejections." 

In this country, burlaps, chignons, matting, gunny-cloth, cordage, and 
coarse house^carpeting are made of jute. 

It is within the scope of the purposes of the Department to recom- 
mend further experiments in the cultivation of jute, in view of the suc- 
cess of experiments heretofore made, and of the benefits which will 
accrue to the country from the naturalization of jute-cultivation upon 
American soil. 

VEaETABLES. 

During the year, the Department has distributed, in considerable 
quantities, field and sugar corn, field and garden peas 5 and for root-crops 
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mangel-wurzel and sugar-beet, selected with reference more especially to 
the needs of southern fields. A large number of packages of garden-seeds 
have been distributed throughout the country* It has been the aim 
of the Department, with regard to this distribution, to send out a large 
number of varieties, embracing, as nearly as practicable, the whole range 
of garden-planting, but to introduce only the most improved kinds of 
each. The farmers of our country, in the midst of their efforts to ac- 
quire money or lands through the agency of big field-crops, are too 
generally accustomed to neglect or to entirely ignore the garden, which 
may yield comfort and health, and confer finer texture of brain and 
muscle upon themselves and families. Hog and hominy, hoe-cake and 
bacon should at least be accompanied by the nutritive and appetizing pro- 
ducts of the garden, which nature has provided in such great variety 
and tempting forms. The vegetable and the flower garden ought to share 
the care of every tiller of the soil. It is hardly necessary in this place 
to specify any particular varieties distributed. The number is large, 
and it may suffice to repeat, that most careful selection is made from 
improved sorts raised in this country and in Europe. A large number 
of improved vegetable varieties are imported from England. Flower- 
seeds are cultivated in France especially for the uses of this Depart- 
ment. The disposition of these seeds, secured as they are generally at 
considerable cost, must be to some extent circumscribed. Kot a tithe 
of those who apply can be supplied according to their wishes* The 
Department is emulous of supplying the wants of those sections in 
which little attention to cultivating good varieties of garden and vege- 
table seeds has been given, or in which, on account of greater or less 
remoteness from large and cultivated centers, seeds are difficult to be 
obtained. The denizen of the town or city, and those having easy access 
to either, may usually secure roots, plants, and seeds suited to their 
purpose of usefulness or ornament. Eeports received of experiments 
made with these seeds have been received in great numbers during the 
past year; and, with very rare exceptions, the very highest satisfaction 
has been expressed concerning results. The following is only one of 
very many similar applications coming from South and West ; it is from 
Georgia: "I came here two years ago from New York, to establish a 
farm, and find it very hard to obtain good seed in this vicinity. Hun- 
dreds of freedmen are planting nearly worthless seed, and consequently 
have poor crops. If we could get a few good varieties of various kinds 
for garden and field purposes to start with, our crops might soon be im- 
proved.'^ 

A correspondent having for some time made trial of Department seeds, 
says: ^'A very noticeable feature in these seeds received from the De- 
partment is the fact that they appear to be fresh and genuine, and, un- 
like some we buy, all coime." 

TAHITI COTTON. 

The attention of the Department was called to the excellence of this 
cotton by the Hon. G.eorge M. Eobeson, Secretary of the Kavy, early 
in 1871. With reference to experiment here an order was promptly 
sent to our cousul at Tahiti for a supply of the seed. This was distrib- 
uted to leading cotton-growers in the Soutli. The Tahiti cotton is evi- 
dently a sea-island variety, resembliDg that of the Fiji Islands in black 
seed and length and fineness of staple. It is feared, however, that when 
planted inland it will very much deteriorate. A sample raised from 
seed furnished by the Department, in Pike County, Mississippi, was sent 
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bj the cultivator to the !New Orleans cotton-exchange, and after exam- 
ination by the committee on classification and quotatiCna, the>opinion 
■was expressed that "the staple is long and silky, strongly resem- 
bling sea-island, which yenders it superior to any cotton hithetto grown 
on uplands." This sample was raised on soil characterize^ as " poor 
pine-woods.'' 

A planter in Tangipahoa Parish, Louisiana, says that this cotton, on 
good pine- wood land, well manured, will make from 800 to 1,200 pounds 
to the a^re of seed-cotton, and will average about 200 pounds in lint. 
He says tbat, compared with upland, it is more difficult Ito pick, th^Bboll 
being small and pointed, but ; commanding a price pej? pound at least 
three times greater, the extra trouble is lost sight of. 

Mr. W. Spillman, of Olark County, Mississippi, seeds a very beauti- 
ful specimen of Tahiti, raised from seed furnished by the Department, 
and says : 

The seed was planted April 22, in asli-colored pine woodlaud, well subsoiled and but 
lightly fertilized, and will yield, the present year, notwithst'xnding the past six weeks' 
drought and the caterpillar, at the rate of five hundred pounds to the acre. If planted 
early, and on productive sandy land, it wiU make an equal yield to that of the ordinary 
shottrlint cotton. It does not mature as early as the Cf/mmon cotton, but appears to 
stand dry^ hot weather much better. 

Of this cotton Mr. S. E. Cockrill, of Pine Bluif, Jefferson County, 
Arkansas, says : 

It is sea-island cotton, and resembles your sampl es from off the coast of Georgia, on 
the Atlantic, though in a higher latitude. Th^ fiber is very fine and the cotton is 
a short and distinct staple. Long staples do not succeed in this latitude. The bolls 
of this variety are small, and the cotton mature /S very late here, or may not mature at 
all in ordinary seasons. * * * For short-s'japle cotton in our latitude, or in any 
part of the cotton-belt of the United States, ascept the islands, the multlboll seed ia 
most available and most valuable. 

Mr. Dupuy, of Louisiana, says that the cotton from the islands is 
much lighter in weight, but longer in staple and not of equal whiteness 
or strength with the common short-staple cotton raised in the South. 

The experiments thus far reported go to show that this variety of cot- 
ton is worth further testing, an.d that it may prove a valuable substitute 
for some of the sorts which have in our southern latitudes materially 
degenerated. The fact of catton-seed deterioration being so well estab- 
lished, it is clearly the duty of the Department to ascertain what sorts 
are well calculated to take, the place of seeds little to be relied upon. 
The effort to afford this srjpply will be persevered in. It is hardly nec- 
essary to call the atte^Ation of planters to the importance of making 
the fairests tests of th'e seed supplied them. 



ORGANIZATION OF SWINE-BREEDING. 

The business, of swine-breeding in this country has generally been 
conducted in a:n unmethodical and unscientific manner. The m^ignitude 
of the busine.ss, which flourshes here in the home of the maize-plant as 
nowhere elso, has, indeed, stimulated gradual improvement in thriftiness 
and a profitable symmetry of form ; but there has been lacking that per- 
sistent C9:re and determined adherence to the principle of breeding 
which hy^ve* rendered so successful the best efforts in establishing the 
most papular existing breeds of cattle. 

There are skillful breeders of swine, who have for some time past felt 
the n^:icessity for organization for consultation, the establishment of facts 
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bearing upon the history of American swine-breeding, agreement upon 
the essential bharacteristies of established breeds, discussion of the 
status of American breeds in j>rocess of formation, and for the possible 
inauguration of a systematic record for thorough-bred swine. At a 
meeting of the New York Farmers' Club, December 12, 1871, Colonel 
Frank D. Curtis, vice-president of the New York Agricftltural Society, 
said upon ttis subject : 

Among, the additions which have been made to the rapidly-increasing agricultural 
literatnre of the day, none are more important than the Ayrshire and Jersey herd-books. 
The same necesaity which created these, demands a swine herd-book, to protect and 
foster one of the greatest agricultural interests of this country. When we take into 
the account that ati least 30,000,000 hogs are slaughtered annually, and that the number 
is rapidly increasing each year, the importance of doing any thing to advance this great 
industry is apparent ; and to our view, a swine herd-book, in which a record of all the 
pure-bfeed hogs or families in this country may be made, is required to protect the 
buyer of thorough-bred swine, and as a guarantee of the purity of the blood. If we do 
not have a herd-book, <then we ought to have a record of the i)oints and peculiarities 
which characterize the different breeds, so explicit and carefully prepared that it shall 
be authority and^constitale a standard by which buyers and breeders as weU as judges 
shall be governed. We have at present no such standard in print, and the whole sub- 
ject of breeds, and what io thorough-bred, and what marks or features are necessary 
to constitute a pure breed, oikI in several cases, the correct names^ are almost totally 
open questions. Under this *Joose and unreliable system of breeding and sale, grade 
animals are sold as thorough- iireds, and inferior and impure stock are made to increase 
our herds, bearing fictitious tifcles, thus causing disappointment to the purchaser as 
well as loss, and liUing a neighborhood or a township with distrust and checking the 
tide of progress. 

There is no remedy for tbis, except by the adoption of a standard authoritj^, which 
should be done by the honorable arid, intelligent breeders of the different Varieties in 
the several States. In order to accomplish this desirable end, and as a preliminary 
work, I move that a committee of thrfee bo appointed to correspond with swine,-breed- 
ers, with a view, if thought practicolde, of calling a convention to 'consider Jheir 
interests, and to take such action as msy be deemed advisable. 

The chairman, Mr. C. Ely, ap\>ointed as such committee, Frank D. 
Curtis, of Charlton, Saratoga County, New York; L. A. CJiase, office of 
the Agriculturist, K'ew York; M. C- Weld, Closter, Kew Jersey. This 
committee addressed to prominent swiae-bre^ders the following specific 
inquiries: 

First. "Would it be useful to breeders to have a Bcale of points for each breed of swine, 
made out accurately, in conformity with the viewfe' and practices of the begt breeders, 
for the guidance of breeders and of judges at fairs t 

Second. WiU you prepare, soon, and forward to us, a scale of points for the breed 
with which you are most familiar, or for more than ono, giving a particular description 
of each "point," as in the scale of points for the varioiis breeds. of neat-cattle? 

Third. After the views of different breeders, applied i o as you now^ are, have been 
coUected, would you be in favor of calling a converition c> f the more prominent breed- 
ers of each breed, for considering and settling these points. authoritatively ? 

THE NEW YOKK <X>NVENTIO]S\ 

The interest manifested in the elicited responses induced the calling 
of a national convention, which met at the Coope^? Union, May 14, 
1872, and was duly organized by the selection of Henry Stewart 
as chairman, and Chas. D. Bragdon as secretary. F.i:ank D. Curtis, 
chairman of the committee on preliminary correspondenv'3e, stated the 
object of the meeting, and read encouraging letters Srom prominent 
breeders of all sections of the country. A committee of Ave was ap- 
pointed to select committees (of three members each) to* report re- 
spectively upon the history, characteristics, and a scale of points of each 
breed of swine bred in America ; and also to name a committeo of three 
to report upon " what constitutes thorough-bred swine.'' This coiamittee 
included, with the chairman and secretary, Messrs. Weld, Curto, and 
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Chase, and was further instructed to consult with breeders throughout 
the country, and to call another convention, not earlier than November, 
at some point convenient to the majority of breeders. 

It was decided, upon general consultation, to hold the adjourned 
meeting in Indianapolis, Indiana, November 20, 1872 ; that it should 
consist of one delegate at large from each State, and one delegate from 
each State for each breed of swine raised therein ; that these delegates 
should be named by the State Swine-Breeders' Associations, and, in the 
absence of such organizations, by conventions of swine-breeders called 
by the State boards of agriculture or agricultural societies. Care was 
taten to secure the most impartial representation upon the committees 
charged with the duty 6f reporting upon the history and characteristics 
of the different breeds, that the assurance might be made good that " if 
the work is well done, it will inaugurate a new era in swine-breeding, 
and help to protect both swine-breeders and buyers of swine in their 
mutual relations." The following designation was made : 

On ^^tvJiat constitutes thorougU-t)red siriwef" — John P. Reynolds, Chicago, lUinois; 
Frederick William Stone, Guelph, Ontario ; S. L. Goodale, Augusta, Maine. 

On BerTcshires.—A. B. Allen, New York City ; J. T. Hudson, Kansas City, Missouri ; 
Daniel McMillan, Xenia, Ohio. 

On Improved ChesMreSj or *^ Jefferson County. ^^—C, V. Maxon, Adams, New York ; J. H. 
Saunders, Sigourney, Iowa ; J. J. De Forest, Duanesburgh, New York. 

On Chester Whites. — Thomas Wood, Doe Run, Pennsylvania ; Dr. Calvin Cutler, War- 
ren, Massachusetts ; W. W. Thrasher, Groves, Indiana. 

On i^ssea:.— Joseph Harris, Rochester, New York ; Dr. A. C. Stephenson, Greencastle, 
Indiana ; George Roach, Hamilton. Ontario. 

On Neapolitan.— M, W. Pliillips, Memphis, Tennessee ; F. D. Curtis, Charlton, Sara- 
toga County, New York ; Mason C. Weld, Closter, New Jersey. 

On Magie or Po7an^-C/iina.-— John M. Milliken, Hamilton, Ohio ; Rankin Baldridgo, 
Hagerstown, Indiana; S. M. Shepard, Charleston, Illinois. 

On New Jersey licds.—'DiiYid N. Brown, Windsor, New Jersey ; David Petit, Salem, 
New Jersey; John C. Tatum, Woodbury, New Jersey. 

On Suffolks and other small %vhitc Euylish breeds. — John Wentworth, Chicago, Illinois ; 
John Snell, Edmonton, Ontario ; T. L. Harison, Merely, New York. 

On Yorkshire and other large white English hreeds. — O. P. Cobb, Aurora, Indiana ; James 
Brodie, Rural Hill, New York ; M. H. Cochrane, Compton, Quebec. 

On Ficiorias.— Charles Leland, Albany, New York ; W. S. King, Minneapolis, Minne- 
sota ; George S. Lounsbury, Aiken, South»Carolina. 



THE INDIANAPOLIS CONVENTION. 

The second convention met at the rooms of the State Board of Agri- 
culture, in Indianapolis, November 20, 1672, and was called to order by 
Mr. Alexander Herron, secretary of the State board, and permanently 
organized by the election of Dr. A. C. Stevenson, of Indiana, as presi- 
dent, and Mr. George W. Bust, of Illinois, as secretary. Delegates were 
enrolled from the States of New York, Pennsylvania, Ohio, Indiana, 
Illinois, Iowa, Missouri, and Texas. Eepresentatives of agricultural 
papers, and all persons present engaged in the business of swine-breed- 
ing, were also admitted to the privileges of the convention. 

Several committees having failed to make reports, new committees 
were made as follows : 

On Bei'kshircs.—PTofessor Jones, of Iowa ; Jacob Kennedy and I. N. Barker, of In- 
• diana. 

On Suffolks'.— Messrs. O. P. Cobb, S. F. Pentecost, and B. Beiler, of Indiana. 
On Essex.— Uessva. L. T. Clark, of Illinois; M. H. Cryer, of Ohio; and C. Fletcher, 
of Indiana. 

On Jersey Reds.— Colonel F. D. Curtis, of New York. * 

For the purpose of historical record, and for future reference of read- 
ers of the Agricultural Eeport, a synopsis of reports upon the history 
and characteristics of the several breeds, with extracts of the more 
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essential portions, is here presented* The breeds distinctively American 
in their origin, (or perhaps the foundation of future breeds,) upon which 
reports were made, were the Poland-China, Chester White, Victoria, 
Cheshire, Jersey Bed, and Duroc. Of these the favorite hog of th« 
West is the Poland-China. A majority report, written by S. M. Shepard, 
of Illinois, and Rankin Baldridge, of Indiana, was submitted, and a 
minority report signed by Hon. John M. Milliken. The former maintains 
that this breed was fully established in Butler and Warren Counties, 
Ohio, as early as 1835 J* that, about 1820, farmers obtained improved 
hogs bearing the name of Poland, and crossed upon the native stock j 
that the Byfield was used to some extent, but proving unsatisfactory, a 
large spotted hog, imported from England, and* known as the Big Spot- 
ted China, was employed to perfect the breed. It is described as ''a 
medium-si^ied hog, with short head, good back, full quarters, deep in 
body, short in neck, fine bone, and possessed of admirable fattening 
qualities." This infusion of new blood, as is claimed, while diminishing 
size, increases the fattening tendency, giving symmetry of form and 
refining the bones. About 1830, a white hog, imported from England as 
an Irish Grazier, a good feeder, of fair size and great depth of body, 
was satisfactorily employed in further improvement of this breed. Since 
1835, the report claims, no new crosses have been attempted, breeding 
having been continued by judicious selection of individuals, defects 
having been eliminated by patient and skillful effort, until " this splen- 
did breed became thoroug-nly and permanently established, noted for 
its size, symmetry, docility, early maturity, aptitude to fatten at any 
age.'^ The characteristics of this Poland-China, or "Magie " hog, as it 
is sometimes called, are thus stated : 

The best specimens have good length, short legs, broad, straight backs, deep sides, 
flanking weU down on the leg, very broad, fall, square hams and shoulders, drooping 
ears, short heads, are wide between the ©yea, of spotted or dark color ; are hardy^ vig- 
orous, and prolific, and when fat are perfect models all over ; pre-eminently combining 
the excellences of both large and small breeds. 

i^or scale of points, we submit the following, making the standard of perfection 
one hundred, divided as follows : 

Short nose, (dished not objectionable,) 4; small head, 4 ; width between eyes, 4 ,* ear 
fine, thin, drooping over face, 5 j neck, short, thick, and well arched, 4; jowl, large, 3; 
shoulders, broad and deep, 9 j girth around heart, 9 ; back straight, 6 ; depth of body, 
9 ; ribs well arched, 9 ; loin wide and strong, 7 ; width of body at belly, 5 hams, 
broad, full, deep, 12 ; coating fine and thick, 4 ; legs short and of good strength, G— 
100. 

Mr. Milliken deemed the scale of points an imiDracticable feature, in 
the majority report, and considered the assumed history of the breed 
erroneous in many particulars. He regarded the name, " Poland-China," 
a palpable misnomer, but thought a change would cause confusion and 
disturbance in the relations of capital invested. He knew of no breed 
called the Poland, and o( no importations of Polish swine. He had lived 
in Butler County, Ohio, since 1807, had an intimate knowledge of the 
history of the Miami Valley, and had never heard of the Poland hog. 
He also impugned the correctness of the dates mentioned. While it 
was assumed that the Poland, Byfield, Big Spotted China, Irish Gra- 
zier, and Berkshire, had been commingled iij forming this breed, prior ^ 
to 1835, he stated as a fact that the Berkshu^e was not introduced until 
1835, nor the Irish earlier than 1839, both of which had been crossed 
and recrossed up to 1842, since which date no new blood had been in- 
troduced. He read a statement signed by Cephas Holloway, a prom- 
inent member of the Society of Shakers, who had resided in Warren 
County since 1813, which was published in 1841 in the Western Farmer, 
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giving a history of the improvement^ from which the following extracts 
are made : 

The first introduction of China hogs into this part of Ohio, so far as I have ever 
heard^ was in the year 1816. John Wallace, then a trnstee of our society, visited Phil- 
adelphia on buftinm in that ye^r, and, whQe there, was shown what were called " Big 
China " hogs. Ho was pleased with their appearance, and purchased oue boar and 
three sows, which were brought the same season to Union Village. Tho time of the 
pnrohaae I am able to fix certainly, by subsequent occurrences distinctly remembered. 

Tke boar and two of the sown were entirely white. The other sow had some saudy 

rts upon her, in which api>6ftred some small black spots. These four hogs Were nn- 
dtood to be either imported China or the immediate descendants of imported stock. 
They and their progeny were extensively used and crossed with the best breeds then 
existing, and the product of these crosses constituted substantially what was afterward 
called the " Wfirren County" hog. 

Tb© Berkshires were introduced into Warren County in 1835 or 1836 by Mr. Muuson 
Beach, tvho operated in connection with his brother, Louis Beach, then a prominent mer- 
chatft in the city of New York. Subsennently they made other shipments of the same 
stock to Warren and Butler Counties. The Berkshires, introduced by the Messrs. Beach, 
were generally black, with occasional marks of white^ either on the feet, the tip of the 
tail, 01' in the face* They were muscular, active, and round-bodied hogs, and in most 
cases had sharp-pointed, upright eats. Some families, however, were large in size, deep 
in their bodies, with ears that lopped. 

The Irish Grazier breed of hogs was imported direct into Southwestern Ohio by Wil- 
liam Neff, esq., of Cincinnati. My recollection is, that his importation W£is made in 
1839, possibly in 1840. The Graziers were white, with only an occasional sandy spot 
which appeared about the eyes. Mr. Nefi" committed some of these hogs to the ca*e of 
Mr. Anthony Keever, whose farm adjoined our lands on the soutli. Mr. Keever was a 
indioiotta breeder, and esteeming the Grazier highly, he bred them and crossed them 
liberally. 

These two breeds — tho Berkshires and Irish Graziers — were extensively used in making 
crosses by the best breeders in Warren and Butler Counties, and to some extent in 
Clinton and Hamilton Counties. Having been carefully bred and intermixed with 
the descendants and crosses of tho Big China with other breeds, the stock thus pro- 
duced constituted the true and original basis of what are now known as the Magie or 
Poland-China hogs. 

He Stated further, that subsequently "to the purchase of the Big 
China, by John Wallace,'' other China hogs were introduced into the 
Miami Valley, which w^re of smaller size, generally with small upright 
ea^ of fine fattening tendency, but not prolific breeders. 
^ Tn^ two reports were recommitted to the committee, for a reconcilia- 
tion of differences, after full consultation and examination of author- 
ities. Mr. Shepard was absent, but Messrs* Milliken and Baldridge agreed 
upon the minority report, with a recommendation that no change of 
name be made, as follows : 

The history of the breed of swine known as the " Poland-China " breed is as follows : 

In the early history of swine-breeding in the Miami VaBey, in Ohio, it is clear, from 
the best written authorities available, and ftom oral testimony, that there were two 
breeds which, to a great extent, had been profitably crossed with the common bristled 
breed of the country. These were the Russian and Byfield breeds. The Bedford breed 
is also named in connection with th^ other two ; to what extent it was used cannot now 
be readily determined. 

In 1816 we have positive proo^ from an unquestioned source that the Shakers of 
Union Village, sitimte in Warren County, Ohio, and being four miles from Monroe, in 
Butler County, purchased at Philadelphia one boar and three sows, of what Was, at 
the time, believed to be pure China. They were represented to be either imported, or 
the immediate descendants of imi>orted stock. They were called "Big China" hogs. 
These animals were the first China hogs ever brought into Southwestern Ohio. Sub- 
sequently other China hogs were introduced and extend vely used. 

The Shakers and other judicious breeders in Warren and Butler Counties continued 
to use the breeds at command, and produced, by repeated crosses, a hog of exceedingly 
fine qualities for that period, which was generally known as the "Warren County" 
hog, These hogs, continually increasing in good qualities, were bred in both counties, 
and the very best specimens were carefully and interchangeably used, so as to make 
the best crosses. 

Such was the progress that had been made in forming the ground- work of a good 
specimen of a hog. This condition of the breed continued until about the year 1835 or 
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1836, when Mr. Munsou Beach, of Warren County, first introduced the Berkshires, 
which were obtained from C. M. Bement, of the State of New York. Other lots of 
Berkshires continued to llo^v into the Miami Valley until about 1841. 

The Berkshire blood was liberally infused into tho stock existing not only in South- 
western Ohio, but in Keiftucky also. Crossing with the Berkshires was almost exclu- 
sively done until about 1838 or 1839, when Mr. Willi%in Neff, of Cincinnati, imported 
some choice specimens of tho Irish Grazier. This breed soon grew into high favor, 
and, as a consequence, was liberally used in making crosses with the best specimens of 
the crosses previously made. This intermingling of blood—this crossing of breeds — 
continued for some" time. In a few years, however, the use of the pure-blooded Berk- 
shire was entirely discontinued, and there were no further importations made of the 
Irish Girazier. The breeders of swine in the Miami Valley, settled dawn to the convic- 
tion that the basis of a good breed of liogs had been established, and that in the future 
judicious and discriminating breeders could use, and, if necessary, modify the mat>erial 
furnished, so as to meet the highest demands of the public. For more than thirty 
years no new blood has been introduced into our breed, and no effort made to obtain 
a new supply of the blood of either breed previously used. 

While this is true, our breeders haye not been indifferent to the further improvement 
of our breed. Stimulated by their success, they have perseveringly aimed to improve 
what they had been so successful in forming. The best points or qualities have been 
preserved, and, when practicable, have been made even more excellent. All defective 
points or undesirable qualities have been corrected or improved by the care, skill, and 
judgment of our experienced breeders. 

Thus we have a breed, thoroughly established— of fixed characteristics, of fine style, 
and of unquestioned good qualities, which can be relied upon for the production of a 
progeny of like qualities and character. 

The following is presented as the characteristics of the foregoing breed : The best 
specfmens have good length, short legs, broa^, straight backs, deep sides, flanking well 
down on the leg, very broad, f u*ll, square hams and shoulders, drooping ears, short heads, 
wide between the eyes, of spotted or dark color ; are hardy, vigorous, and prolific, and 
when fat are perfect models all over, pre-eminently combining the excellences of both 
large and small breeds. 

Chester Whites, — Mr. W. W. Thrasher of Indiana, from the committee 
on Chester Whites, submitted the following report : 

The Chester Whites, as a breed, originated in Chester County, Pennsylvania. The 
first impulse to the improvement of &*wine in this county was -giv-en by the introduc- 
tion of a pair of fine pigs, brought from Bedfordshire, England, by Captain James Jef- 
fries, and placed upon his farin near the county-seat, in 1818. Some of the enteirpri5< 
ing farmers of the neighborhood were encouraged to commence the improvement of 
their swine ; and by crossing these pigs upon the native white hog of the county, their 
progeny with the best specimens attainable, and by a course of careful and jiboicioua 
crossing and selection for many years,- the present valuable breed of well-formed, good- 
sized, easily-fattened, and good bacon-hogs known as Chester Whites was prodkced 
and made an established breed. Some twenty-five years ago an attempt was made to 
introdtfce into this county the Suffolk and also the Berkshire breeds of swine, and a 
few of the Chester Whites were crossed with them ; but after a few years' trial both 
were rejected, not being considered any improvement upon the Chesters. 

The following may be given as characteristics of these hogs : Head, short and broad 
between the eyes; ears, thin, projecting forward, and lopping at the point; neck, short 
and thick ; jowl, large ; body, lengthy and dee^ ; back, broad ; hams, full and deep ; 
legs, short and well set under the body for bearing the weif^ht ; coat, thin, white, and 
straight ; (if a little wavy it is no objection.) Small tail and no bristles. 

Yictorias^^Mv. Charles E. Leland, of New York, from the cprnmittee 
on this breed, made the following report: 

The family of pigs known as Victorias originated with Colonel Frank D. Cilrtis, 
Kirby Homestead, dlharlton, Saratoga County, New York. They were made by crossing 
the Byfield hogs with the native, in which there was a strain of the Grazers. Subse- 
quent crosses were made with the Yorkshire and Suffolk, the result being a purely 
white hog of medium size. The niyne has no significance unless it is intended as a 
compliment to the English Queen. These pigs^ if pure-bred, should all haVe a direct 
descent from a sow called Queen Victoria, which may be said to be the mother of the 
family. She was pronounced by good judges to be almost perfect, and was the winner 
of a number of first prizes. Breeders in the Eastern States have long felt the need of 
a medium-sized white hog, with all the good points of the English breeds without 
their objectionable features, a breed which would mature early, and be covered with a 
good coat of hair to prote^ct it from tho cold in winter and the heat in summer. Colo- 
nel Curtis began breeding nearly twenty years ago to try and meet this want. At the 
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fair of the New York State Agricnltural Society, held this year at Elmira, he exhibited 
a BOW, Princess Alice, and six pigs, which was the first time the Victorias have been 
presented at a State fair for a competition with other swine. The first prize was 
awarded to the pigs, and the second to the sow. 

Characteristics and standard of excellence. — The color is pure white, with a good coat 
of fine soft hair. The head thin, fine, and closely set on the shoulders. The face slightly 
dishing. The snout short. The ears erect, small, and very light or thin. The shoulders 
bulging and deep ; legs, short and fine. The back broad, straight, and level, and the 
body long. The hams round and swelling, and high at the base of the tail, with plaits or 
folds between the thighs. The tail fine and free from wrinkles or rolls ; feathers or 
rosettes on the back are common. The skin is thin, soft, and elastic. The flesh fine- 
grained and firm, with small bone and thick side pork. The pigs easily keep in condi- 
tion and can be made ready for slaughter at any age. These pigs are already in the 
hands of a number of breeders, mostly in New York, and seem in a fair way to win 
for themselves a recognition as the swine that 'shall combine in one breed all the 
qualities and characteristics which are desirable. 

This report was referred to a special committee, consisting of Messrs. 
G. W. Jones and 0. Fletcher, who in their report commended the effort 
towards the establishment of this breed as another evidence of the 
ability of the swine-breeders of America to create, by judicious crossing 
of the pure breeds upon the swine of their respective localities, just such 
a hog as tiieir climate and commercial interests demand; and they de- 
sired to bespeak for the Victorias " a hearty welcome and a fair trial by 
intelligent breeders of the various States." 

Cheshires. — ^Mr. Curtis, from the committee, submitted the following 
report on Cheshires, which was accepted : 

These hogs originated in Jefferson County, New York ; and it is claimed by some of 
the breeders that they started from a pair of pigs bought of Mr. Wolford, of Albany, 
New York, which were called Cheshires. However that may be, there is no such dis- 
tinctive breed of hogs known as Cheshires in England, and there is no record of any 
hogs of 4his name having been imported into this country. Yorkshires have been im- 
ported into Jefferson County from time to time, and the so-called Cheshires have been 
improved by crossing with them and hogs bought in Canada. Mr. A* C. Clark, of Hendet- 
son, was for a number of years a prominent breeder of these pigs, and he informed us 
that whenever he found a pig better than his own he purchased it and crossed it upon 
his own stock. In this way this family of hogs has been produced, and they are now 
known and bred in many portions of the United States, though their breeding in Jef- 
ferson County has diminished during the last two or three years. They are pure white, 
with a very thin skin, of pink color, with little hair. They are not uniform in this re- 
spect, as pigs in the same litter differ widely in the amount of hair. The snout is often 
long, but very slender and fine. The jowls are plump, and the ear erect, fine, and 
thin. The shoulders are wide and the hams full. The flesh of these hogs is fine- 
grained, and they are commended on account of the extra amount of mess-pork in pro- 
portion to the amount of offal. The tails of the pigs frequently drop off when young. 

Jersey Beds — Burocs. — Mr. Curtis, from the committee, submitted the 
following report on Jersey -Bed and Duroc swine : 

The positive origin of this family of swine is unknown. They have been bred in 
portions of the State of New Jersey for upwards of fifty years, and with many farmers 
are considered to be a valuable variety. They are of large size and capable of making 
a heavy growth, 500 and 600 pounds' weight being common. 

Mr. David Pettitt, Salem County, New Jersey, has known of these hogs for thirty 
years, and Mr. D. M. Brown, of Windsor, for nearly fifty years. They are now exten- 
sively bred in the middle and southern portions of New Jersey. In neighborhoods 
they were bred quite nniform, being of a dark-red color ; while in other sections they, 
are more sandy and often patched with white. They are probably descended from the 
old importations of Berkshires, as there js no record of the Tamworth — the red hogs 
of England— ever having been brought into this country ; nor is this likely, as the 
Tamworth were not considered a valuable breed, and were confined to a limited breed- 
ing. The reds resemble the old Berkshires in many respects, but are now much coarser 
than the improved swine of this breed. 

Cliaracteristics. — A good specimen of a Jersey Red should bo red in color, with a snout 
of moderate length, large lop-ears, snrall head in proportion to the size and length of 
the body. They should be long in the body, standing high and rangy on their legs ; 
bone coarse, hairy tail and brush, and hair coarse, inclining to bristles on the bacL:. 
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They are valuable on account of their size and strong constitutions, and capacity for 
growth. They are not subject to mange. 

There is another family of sandy hogs called Duroos, which arejared in Saratoga 
County, New York, which are finer in the bone and carcass than the Reds. They have 
been bred with their crosses in this region of country for about twenty years. They are 
very hardy and grow to a largo size. 

Among the well-known foreign breeds which axe now bred in this 
country, reports were made upon the following : 

Berlcshire. — Professor Jones, of Iowa, from the new committee, submit- 
ted a report upon this breed,embodying so much of thepaper of Mr. Allen , of 
the original committee, (received during the progress of the convention,) 
as relates to its origin and history. They have be^n bred in Berkshire, 
England, from an early period. The family which was the basis of this 
breed was of a sandy or buff color, about equally spotted with black, of 
large size, a slow feeder, maturing at two -and a half to three years. It 
was esteemed for a comparatively greater proportion of lean to* fat, and 
the superior weight of its hams and shoulders, and for the superior fit- 
ness of the whole carcass for smoking. SomC'timo during the past cen- 
tury, as tradition affirms, the Siamese boar, then recently imported into 
England, was fixed upon for the purpose of improving the existing 
Berkshire. The Siamese is described as varying from a clear jet-blaek 
to a dark-slate or rich plum. It was of medium size, quick to mature, 
fine in all its points, short legs and head, thin jowls^ a dished face, 
slender ears, compact body, well ribbed, extra heavy hams and shoul- 
ders, slender tail, thin skin, and firm fiesh. This is stated to be the origin 
of the farmers' hog," which was an established breed (as stated upon 
the authority of Mr. John Westbrook, of Pinokney's Green, Byham) in 
1780, with all its present characteristics, a hardy, prolific stock, excellent 
nurses, furnishing meat of excellent quality, the fat and lean well mixed- 
The following standard of characteristics was fixed upon by the com. 
mittee : 

Color black, with white on feet, face, tip of tail, and au occasional splash of white 
on the arm. While a small spot of white on some other part of the body does not 
argue an impurity of blood, yet it is to be discouraged, to the end that uniiormity of 
color may be attained by breeders. White upon one ear, or a bconze or copper spot 
on some part of the body, argues no impurity, but rather a re-appearing ojf original 
colors. Markings of white other than those named above are suspicious, and a pig so 
marked should be rejected. Face short, tine, and Avell dished, broad between the eyes. 
Ears generally almost erect, but sometimes inclining forward with advancing age; 
8mall> thin, soft, and showing veins. Jowl full. Neck short and thick. Shoulder 



of good length giving breadth and levelness of loin. Hips good length from po^tnt of 
hips to rump. Hams thick, round, and deep, holding their thickness well back and 
down to the hocks. Tail fine and small, set on high up. Le^s short and fine, but 
straight and very strong, with hoOfs erect, legs set wide apart. Size medium. Length 
medium; extremes are to be avoided. Bone fine ana compact. Oifal very li^t. 
Hair fine and soft ; no bristles. Skin pliable. 

Suffollcs, — Mr. O. P. Cobb, from the committee, submitted a report of 
this well-known breed, in which the following standard of characteristics 
was adopted : 

Head small, very short ; cheeks prominent and full; face dished; snout small and 
very short; jowl fine. Ears small, thin, upriffht, soft, and silky. Neck very short 
and thick, the head appearing almost as if set on front of shoulders ; no arching of 
crest. Chest wide and deep ; elbows standing out ; brisket wide, but not deep. 
Shoulders and crop : slioulder.'s thick, rather upright, rounding outwards from top fo 
elbow; crops wide and full. Sides and flanks: rios well arched out from back, good 
length between shoulder and ham: flank well" filled out, and coming well down at ham. 
IJack broad, level, and straight irom crest to tall, not falling off or down at tail. 
Hams wide and full, well rounded out; twist very wide and full all the way down. 
Lc;^s :md feci: lejis small and very short, standing wide apart, in sows just keeping 
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belly from the ground; bono line, feet small, hoofs rather spreading. Tail small, long, 
and tapering. Skin, hair, and color: skin thin, of a pinkish shade, free from color ; 
hair fine and silky, not too thick ; color of hair pale yellowish "white, perfectly free 
from any spots or other color. Size small to medium. 

Essex, — Mr. M. H. Cryer, from the committee on this breed, reported 
that the Essex is a black hog, originatiDg in the south of Euglaud, 
small or medium in size, "with small soft cars; carcass long, broad, aud 
deep, hams heavy and well let down, bone fine, hair thin. They are re- 
markable for easy fattening, and are great lard producers. They are 
fair nurses and prolific breeders. 

Weajjolitan, — Mr. M. C, Weld submitted a report, in which ho says, 
^^It seems strange that a breed of swine, noted, as the I^'eapolitan is, ifor 
possessing qualities of superior excellence, should have been so neg- 
lected by American breeders. It is distinguished as the basis of im- 
provement of several of the best breeds of English swine, and i)roduces 
that striking uniformity of characteristics among different individuals 
which marks a long-established breed as well as good breeding." He 
refers to the fact that Martin credits the great improvement of SJuglish 
swine, during thirty years past, chiefly to the agency of the I^eapolitan 
and Chinese breeds. Like the thorough-bred horse, the Neapolitan 
has a delicate look, a peculiar grace and stylishness, a look of intelli- 
gence, with a vivacity and sprightliness unusual in swine, and which in 
this breed do not seem to be incompatible with surprising aptitude to 
lay on flesh, or to grow rapidly on a small amount of food." In the vi- 
cinity of Kew York many gentlemen, who in their travels have eateu 
the pork of Naples and vicinity, have imi)orted Neapolitans and bred 
them for their own use, on account of ^' fine grain and delicious flavor of 
the pork." The breed is of great antiquity, and imparts its peculiarities 
with great uniformity. The report claims this as one of the purest aud 
most valuable of known breeds— easily kept, but difficult to keep down 
in good breeding condition; one of the gentlest and most easily man- 
aged, and least fastidious in its food ; the sows good mothers, furnishing 
abundance of milk, and reasonably prolific ; furnishing juicy ham3 and 
shoulders, well marbled and not coated with masses of fat, abundance of 
leafJard, and the most deligate of side-pork for family use ; while the 
offal is a minimum quantity. The committee adopt the following char- 
acteristics: 

Head small ; forehead houy aud flat ; face islightly dishing ; snout rather long and 
very slender; ears small, thin, standing outwacd and forward nearly WizontaUy, and 
quite lively ; jowls very full, hut not large ; neck short, hroad and heavy above, with 
a small dow-lap ; trunls; loup:, cylindrical, and well ribbed back. Back flat, and ribs 
arching even in low flesh. Belly horizontal on the lower line. Hind- quarters higher 
than the fore, but not very much so. Legs very firm, the bones and joints being 
smaller than those of any other breed. Hams and shoulders well developed and 
meaty. Tail fine, curled, flat at the extremity, and fringed with hair on each side. 
General color, slaty or bluish plum-color, with a cast of coppery red. Skin eoffc and 
fiue, nearly free from hair, which when found npon the sides of the head and behind 
the forelegs is black and soft and rather long. Flesh firm and elastic to the touch. 

Yorlcslilres.^Mr. O. P. Cobb submitted a report in which this breed 
is claimed as the most thorough-bred hog known, and the most valua- 
ble to cross from any in the country, for the reasons : 1. They are of a 
size, shape, and flesh that are desirable for the family or for the packer's 
use. 2. They have a hardy, vigorous constitution, and a good coat of 
hair, protecting the skin so well, either in hot or cold weather, that it 
rarely fxeezes or blisters. They are very quiet and good grazers ; they 
feed well, and fatten quickly at any age. They are very prolific and 
good mothers, and the young never vary in color, and so little in shape 
that their form when matured may be determined in advance by an in- 
spection of the siro and dam." 
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Lancashire, — Mr. M. H. Cryer, of Ohio, in the absence of the regular 
committee, was allowed to submit a pai3er upon this breed, which he 
classes in families as Large, Short-faced, and Middle. The "Large" 
variety characterized by great height and length, large bones, tha 
largest breed of swine known ; the " Short-faced" rioted for shortness 
between the eyes and end of snout, small bones, a good coat of white 
hair and skin, square in form, with broad back and hams well let down ; 
the Middle" partaking of the quality of the small family and the size 
of the large. He claimed for them aptitude for fattening at any age, a 
strong constitution, and great power of endurance of heat and cold. 

What constitutes thorough-hred swine, — ^The committee on " What con- 
stitutes thorough-bred swine?" Messrs. Eoberts, Sprague, and Curtis, 
submitted the following report : 

In the absence of any system of records by which pedigrees of swine are kept, your 
committee can only give an expression which, from the nature of the case, must be 
somewhat general. Only such breeds should rank as thorough-bred as are recognized ia 
authentic history as of remote origin, and have steadily been bred in a line, resulting 
in the establishment of a fixed type, capable of transmitting itself with uniformity. 
Your committee would recommend that the leading breeders of pure-bred swine form 
breeders' clubs, for the purpose of toablishing herd registries, after the plan adopted 
by the breeders of thorough-bred cattle, in order to secure greater uniformity, and to 
perfect, as soon as possible, the various breeds. 

The indefiniteness as to the degree of remoteness of origin was ex- 
plained by Mr. Curtis by the fact that a breed would, in five years, make 
more progress toward establishment in the hands of some breeders 
than in twenty years in the hands of others. On the suggestion of Mr. 
Eust, it was amended to read, " Only such breeds should rank as thor- 
ough-bred as aj'e recognized in authentic history as of sufiBciently re- 
mote origin that when bred in a line it shall result in the establishment 
of a fixed type, capable of transmitting itself with uniformity." 

Scale of joints. — JVfr, Curtis, from the committee on a scale of points, 
submitted a scale, which, after modification, was agreed upon as fol- 
lows: 



Back 10 

Long ribs 8 

Short ribs 7 

Shoulder 8 

Ham: 12 

Length of body 6 

Flank 6 

Twist 6 

Snout 4 

Jowl 3 

Face 3 



Ear 2 

Neck 4 

Belly.: 4 

Skin 5 

Hair 3 

•Bone 8 

Legs 3 

Feet 2 

Tail 1 

Total 100 



Classification at fairs. — ^The committee to suggest a classification of 
swine at fairs submitted the following report, mxich was adopted : 

1. Berkshires. 

2. Poland-Chinas. 

Cheshires, Chester Whites, large Yorkshires, and other large white breeds. 

4. Suffolks, small Yorkshires, Short-faced Lancashires, and other small white breeds. 

5. Esses, Neapolitans, and all other black breeds. 

6. All crosses, and all other breeds not covered by the foregoing enumerations. 

A future co^iventio^i.^VnoT to adjournment, a committee of representa- 
tives of this body was appointed to call another convention at such time 
and place within the next few years as they may deem best. The mem- 
bers designated were Messrs. Frank D. Curtis, of New York ; A. C. 
Moore, of Illinois; J. P. EoWts, of Iowa ; John M. Miihken, of Ohio; 
and Charles Louder, of Indiana. 
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' RECENT FACTS. 

FERTILIZERS. 

Waste of home resources, — A correspondent of the Soutliern Farm and 
Home^ speaking of the extravagant use of commercial fertilizers to the 
neglect of home manures, states that in a recent journey of some extent 
through the South he found the plantation outhouses crammed with 
fertilizers. In a very few instances these were bought for cash at $60 
to $70 per ton, with heavy outlays, but in the majority of cases the 
purchases were on time, wfth the addition of 20 per cent, to cash prices, 
payment being secured by a factor's acceptance, for which a charge was 
made of about 2 per cent, per month, the factor receiving a lien on 
crops, stock, &c. Yet at these plantations no effort was made to save 
home-made manure; the stable-manure which, if properly cared for, 
would have equaled several tons of the chemical fertilizers in value, 
was left uncovered and exposed to the washing of rain till rendered 
almost worthless. 

A New England gentleman writes that during^ the summer of 1871 he 
visited the towns in his vicinity for the purpose of observing the cur- 
rent methods of farm management. He found that on a large number 
of the farms manurial liquids were wholly wasted. More than one-half 
of the barns were without cellars, and the manure was thrown from 
their windows into the open yard, where it lay exposed to rains, causing 
rapid decay of the lower boards and sills of the barn, and losing a very 
large proportion of its valuable elements. Yet farmers guilty of this 
waste were buying superphosphate at $60 per ton. 

Fertilizers for tobacco. — ^Mr. James M. Crafts, of Whately, Franklin 
County, Massachusetts, writes to the Department aa follows : 

I am one of a company of five persons who, in the last two years, have bought and 
shipped from Whitehall, New York, over 80 car-loads of horse-manure. Other parties 
have bought fuUy as much in Middlebury, Rutland, Montpelier, and Saint Johnsbnryy 
Vermont. The cost at our station has averaged about $10 per cord. Other parties 
have bought manure from the East Albany cattle-yards — perfiaps 50 car-loads in less 
than two years — all of which, I think, has been eheep-dung. Others have been to New- 
Haven, Connecticut, and still others to Boston and Cambridge ; and now two of our 
farmers have been to Canada and bought 25 car-loads. A car-load of horse-manure con- 
tains about 7 cords, perhaps 6^ on the average. This is generaUy obtained from livery- 
stables. That from Whitehall,, New York, is from stables where canal horses and mules 
are kept. These are fed highly with grain, and the manure is very valuable. It is 
used on tobacco-lands at the rate of about 10 cords to the acre. Probably there is no 
other species of manure which affords in such abundance all the elements of tobacco. 
It is rich in potash, phosphoric acid, magnesia, &c. 

Fhiladelphia stable-manure. — ^The Bucks County (Pennsylvania) Intelli- 
gencer states that in the spring of 1872 the manure for one year of 725 
horses, belonging to Philadelphia street-car stables, was sold at public 
sale at prices ranging from $12 to $16 per horse ; the lower prices on 
monthly payments, the higher quarterly. Other lots were sold at private 
sale for $15 per horse. Average yearly amount of manure per horse, 5 
tons ; average cash expenses for loading, weighing, toll, &c., not in- 
cluding wear and tear of team, CO cents per ton. A ton of manure, as 
taken from the stables, will measure about 76 cubw3 feet. In 1871 the 
manure from one of the stables cost $2.25 per ton, delivered on the 
farm. Fourteen tons per acre are applied for potatoes, the subsequent 
crop of winfer-grain receiving no further application. Wheat receives 
eight tons per acre, and five tons are given as a top dressing for grass. 
28 A 
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Effects of commercial fertilizers in cold soils, — A correspondent in 
Milton County, Northern Georgia, represents that by the use of com- 
mercial fertilizers that county has been rendered as productive in cotton 
as the southern portion of the State. It is an elevated region, situated 
on a spur of the Blue Kidge which divides the Mississippi and the 
Atlantic slope, and the soil is a cold red loam or rotten clay. The stimu- 
lating fertilizer gives the cotton-plant an early start, and the weather is 
seldom, if ever, hot enough to cause it to wither or rust. 

Use of Icainit — Professor Voelcker remarks that kainit is more likely 
to be j^emunerative on sandy and gravelly than on clayey soils, and 
especially for roots, clover, and other leguminous crops, and potatoes. 
For the latter, designed for market, it may also be of use on heavier 
soils* In moderate applications it may be beneficial to grass-land which 
does not receive sufficient dung, and which is annually cropped in hay, 
with tto aid of such nitrogenous manures as ammonia salts or nitrate 
of soda, But he does not anticipate much benefit from a general use of 
kJjiinit in agriculture. 

Mar^genient of stable-manure, — In a recent prize essay before the lUi- 
aoi^ Agricultural Society, the following method is given for keeping 
stable-manure in the best condition : In dry weather two men dnd a 
tea^m. are employed to fill a large bin in the stable with pulverized clay, 
rosud-dui^t, ox common soil. With this the floor of each stall is covered 
tbre^ ij^pjies deep, and on this layer is placed the litter, thus giving op- 
pojctuwity' for a complete absorption of urine. This bin fiUed in one day 
with dried and pulverized earth sufficed for ten head of cattle during 
the stabling season. Dried clay was also used for the pig-pen and hen- 
roosts* To save manure from fire-fang it was covered with soil one inch 
deep. Water was occasionstlly applied to stop fermentation* 

Euano manure. — A British inventor, Mr. Bughan, has brought for- 
ward a new fertilizer, termed Huano manure, which is formed by a com- 
bination of night- so^ with phosphates. Sulphuric acid is used as in the 
majiufacture of common superphosphate. The night-soil serves in the 
place of water to reduce the phosphates into the proper pasty condition 
for the action of the acid, which is then applied, and sulphate of lime 
or plJlfeter of Paris is formed, and solidification and deodorization of the 
whole mass takes place. 

Utilization of niglit-soiL — Mr. Lepmann, director of the Central Trial 
Station in Bavaria, estimates the annual value for fertilizing purposes 
of the human excrement annually wasted in the city of Munich, contain- 
ing 177,600 inhabitants, at about $500,000, He states that Germany 
now possesses a system, called there the Tonnen or barrel system, by 
which he is confident that this enormous waste may be entirely pre- 
vented. The city of Gratz, containing 80,000 inhabitants, has this sys- 
tem in use in every house, and has thus demonstrated the practicability 
of using it in large cities. As an illustration of the profit to be derived 
from human excrement when fairly tested as a fertilizer, Mr. Lepmann 
refers to the fact that between the years 1850 and 1864 the price of that 
obtained from the barracks increased forty-five-fold. 

Use of niglit'SolL — A farmer of Brunswick, Maine, lately stated that 
there was but one man in the town who had acquired wealth by farming 
alone, and that the latter had accomplished this by using larg(^ quanti- 
ties of night-soil on his grass-land and cabbage-field. 

Use of ferUUzers in Connecticut, — In the vicinity ot Westport, South- 
western Connecticut, on the shore of Long Island Sound, there were used 
fertilizers to the following amounts and value in 1871, per estimate of 
Mr. T. B. Wakeman, of that place : 60^000 bushels of ashes, at 25 cents 
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per bushel, $15,000 ; 500 tons of bones, at $35 per ton, $17,500 ; 120 tons 
of superphosphate, at $50 per ton, $6,000 5 1,000 tons of salt hay, at $10 
per ton, $10,000 ; 5,000 loads of sea-weed, at $1 per load, $5,000. Total, 
$53,500^ all used by small formers, and to a considerable extent for the 
onion-crop. As much manure is made on the fi^rm as is possible, and fish- 
guano is little used. Onions are the principal crop, the yearly amount 
raised in the town ranging from 300,000 to 400,000 bushels, with an av- 
erage of 500 bushels per acre. Price in 1871, 60 cents per bushel ; be- 
fore that, $2 per bushel on an average. 

Commercial fertilizers in Germany, — Au agricultural student at Ber- 
lin, writing at the close of 1871, says that in Grermany fertilizers are 
sold at prices based on the proportions of their chemical constituents, 
and are warranted by the dealers to contain certain amounts of nitro- 
gen, soluble phosphoric acid, &c. Buyers are able to test these repre- 
sentations by recourse to some one of the chemical laboratories which are 
established by government, or by private enterprise. Taking the aver- 
age of eight standard German fertilizers and comparing them with av- 
erages of seven popular American fertilizers, chiefly superphosphates, it 
is found that the former contain 50 per cent, more nitrogen than the 
American fertilizers, and nearly three times as much soluble phosphoric 
acid, while in the American articles a given amount of fertihzing mate- 
rial costs 60 to 65 per cent, more than in the German, not taking into 
account the generally superior mechanical preparation of the latter. As 
regarding two -elements of cost, capital can be had about as easily at 4 
to 5 per cent, in Germany as at 6 or 7 per cent, in Connecticut and New 
York ; but the difference in wages of labor is greater. 

Imperfect pulverimUon. — The editor of the Southern Cultivator com- 
plains of the quality of the acid phosphates placed on the southern mar- 
ket* He states that the numerous samples which he had examined 
were made from Charleston phosphate so coarsely ground that the sul- 
phuric acid applied had not been able to permeate the material. The 
consequence was that only a very small proportion of the " fertilizer " 
had been brought into a soluble condition. 

Begulating sales offertilizers. — The legislature of New Hampshire has 
passed a law regulating the sales of fertilizers, requiring that all pack- 
ages be accompanied by certificates giving date of manufacture and per« 
centages of ammonia and other constituents. In case of false certifica- 
tion a fine of $500 is imposed, and for sale without license, a fine of $200. 

Chemical analysis of fertilizers. — At a recent meeting of the Queen's 
County (Ireland) Agricultural Society, Dr. Cameron stated that he had 
been consulting chemist to the society for the last nine years, during 
which time there had been a great change for the better in the charac- 
ter of fertilizers sold, and this change was j-ustly attributable to the ef- 
forts of the society. The mischief which might result from a want of 
su€^ organized watchfulness over the trade in fertilizers was exampled 
in the west of Ireland in 1871, where whole districts were laid waste, ow- 
ing to the farmers having been misled into buying spurious guano at 
£>15 to £>n per ton, which was not worth more than £4 per ton. In 
hundreds of cases the potatoes grown on this stulf did not reach the 
size of gooseberries, and the turnips sown with it grew no larger than 
apples. 

Chemical manures in Great Britain, — It is estimated that about 500,000 
tons of chemical manures are annually produced in the United King- 
dom of Great Britain. 

Bone-mills established by co-operation. — In England many of the large 
fanners take part in the establishment of bone-miUs, whither they sen4 



436 



AGRICULTURAL REPORT. 



their purchased bones to be ground, thus securing an unadulterated 
bone-flour. 

The guano supply, — Dr. Voelcker reports to the English Royal Agri- 
cultural Society that the supply of . guano of good quality from the 
Peruvian islands will probably be abundant for many years. 

Sea-iceed as a fertilizer. — ^Professor S. W. Johnson, in presenting sev- 
eral analyses of sea-weed made in the laboratory of the Shefl&eld Scien- 
tific School, shows that a fertilizer formed of dried and pulverized siea- 
weed and fish-guano, in the proportion of 1,970 pounds of the former to 
30 pounds of the latter nearly resembles stable-manure in composition, 
but is much more concentrated, so that one ton of the mixture is nearly 
equivalent to five tons of stable-manure. Mr. George E. Waring, of 
Newport, Rhode Island, states that the farmers of his neighborhood pay 
$4 to $4.50 per ton for sea- weed and haul it four or five miles. Large 
quantities of rock-weed are sold in Kew London and Stonington, Con- 
necticut, and intermediate places for the same prices. 

It should be remembered, however, that sea-weed which has been long 
subjected to the washing of the waves, or to exposure to the sun in small 
quantities, is worth comparatively little as a fertilizer. 

Applications of burned clay. — ^Mr. Mechi has found burned subsoil an 
excellent and profitable application on cold tenacious clays containing 
very little calcareous matter. When he took his farm he burned thou- 
sands of loads, putting 80 loads per acre on some fields, and the effect 
of the application is still shown after the lapse of twenty-eight years. 
But it is 3iis practice to repeat the dressing after a certain number of 
years. The clay should be well dried before burning, and when the 
heap has been made red-hot it will continue to burn the earth which is 
gradually added to it. The alkalies are set free by this burning and are 
made available for crops, especially roots, and the calcined material, 
worked into the soil, brings it into a comparatively friable condition. 
The method may be considered as a short way of attaining a condition 
of soil ordinarily reached by long cultivation. This dressing costs him 
about one shilling per ton, applied. 

Fish oil and guano. — 'New York papers of Aiigast, 1872, stated that, 
during the two weeks ending the 17th of the month, the waters of Long 
Island swarmed with menhaden. One fishing company took 1,300,000, 
realizing $1 per thousand ; another took 3,000,000, One company had 
rendered 5,000,000 into oil and guano during the season, not running 
to its full capacity. The price of the fish, formerly 60 cents per hun- 
dred, had been reduced to $1 per thousand ; yet the fishermen asserted 
that they could make money at the latter rate if they could sell their 
whole catch. But only about one-third had been taken by the factories. 

Potash in corn-cobs. — ^Dr. Herbert Hazard says there are 7.62 parts of 
carbonate of potash in 1,000 parts of corn-cobs. 

Cotton-seed on sugar-land. — ^Mr. G. G. Zenor, a planter near Patter- 
sonville, Louisiana, last year made 65 hogsheads of sugar from 35 acres 
of old prairie-land, of which 12 acres, fertilized with cotton-seed at a 
cost of $15 per acre, produced 35 hogsheads, or nearly 3 hogsheads per 
acre, the remaining part of the field producing less than IJ hogsheads 
per acre. Thus the surplus product of 1§ hogsheads, of 2,000 pounds, 
per acre involves an additional cost for fertilizers of about three-quar- 
ters of a cent per pound. 

Loss of ammonia by composure, — In a recent experiment hen-manure 
allowed to dry slowly in the air lost in one month five-sixths of its am- 
monia, indicating the value of applications of gypsum or other proven- 
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lives of waste, aud the difference which is likely to exist between the 
fresh and the commercial article. 

Nitrate of soda and salt — Mr. Mechi says that when a farmer obtains 
a profitable increase from the use of nitrate of soda or from salt, 
another, hearing of his success, makes a like application, and perhaps 
meets with an unfavorable result. Why? Because the conditions of 
soil were different. In the first case there might have been phosphate 
of lime lying inert in the soil which the soda reached and rendered solu- 
ble for plant-food ; in the other case there might not have existed any 
appreciable amount of such inert material. The example thus pre- 
sented by Mr, Mechi illustrates the lesson that no dependence should 
be placed on applications of special fertilizers unless some knowledge 
has been obtained by preliminary experiment or investigation concern- 
ing the relative constitution of the particular soil. 

FARM MANAGEMENT. 

Old ways andTiew ivays in Missouri. — " J. P.," now a farmer at Pleas- 
ant Hill, Cass County, Missouri, states that the best part of his life was 
spent in th^ ship-yards of New York City, which he left only about five 
years ago. Notwithstanding his inexperience in farming, he has met 
with a fair success, to which the information derived from agricultural 
publications had contributed in no small degree. One of his neighbors 
said that he did not understand how it was that a man from the sMp- 
yards could beat old farmers at their own business. Another declared 
that he believed that Mr. P. raised more on 120 acres than he himself did 
on 40Q. These men are old settlers, practice shallow plowing, and think 
that manure counts for nothing in that region. Mr. P.'s experience haa 
proved to him the value of deep plowing and manuring, though Cass 
County is one of the best in Missouri in respect to fertility of soil. 

Large farming i7i Connecticut. — C. C. and F. W. Goodrich, of Portland, 
Connecticut, cultivate 75 acres of land, applying 16 cords of manure 
per acre. They have contracted for five years for the manure of a 
quarry company whose works lie one mile from their farm, and they 
keep two teams drawing manure in the winter, and one team in the 
summer. They use phosphate to the value of $200 annually, buy their 
grain by the cargo, and grind it in their steam-mill. They feed about 
200 pounds of meal per day. In 1871 they raised on 15 acres 16 tons of 
tobacco, which they sold in !New York at prices ranging from 10 to 35 
cents per pound. They raised and sold 3,000 pounds of turnip-seed 
and one ton of onion-seed, which last brought $1 per pound. They also 
grew 28,000 bushels of onions, for which they received $1.75 to $2 per 
barrel. 

Farming in Texas. — Dr. D. W. Brodnax, of Cameron, Milam County, 
Texas, writes that Jlr. John Gratham, of that neighborhood, with the 
assistance of an infirm boy, seventeen years of age, cultivated and raised, 
in 1868, 22 acres of cotton, from which he gathered 27 bales averaging 
514 pounds, equal to 28f bales averaging 500 pounds. On other land, 
with same labor, he made 1,000 bushels of corn. In 1869, on the same 
land, he made 20 bales of cotton, averaging 522 pounds per bale, and 
800 bushels of corn. In 1870, on the same land and with the same 
labor, he raised 24 bales, averaging 518 pounds per bale, and 1,200 
bushels of corn. His wife and two little daughters assisted in gather- 
ing and saving the crops. In addition, he raised potatoes, onions, and 
all the garden -vegetables usually cultivated here, largely in excess of 
the wants of his family. He also raised a number of hogs, and had a 
considerable quantity of bacon to sell. He paid $3 per acre for his land« 



438 



AGRICULTURAL REPORT. 



Gardening in California. — ^Au Amador County (California) paper states 
that on Jackson Creek, in tbat county, there are four acres which have 
been under tillage for the last tvv enty years, and which are now owned 
and worked by six men and cultivated in vegetables, grapes, and fruit. 
The following is a statement of annual products: 375 loads of vegetables 
for the county markets, averaging $15 in value per load, $5,625; 800 
gallons of wine, sold on the premises at an average of 75 cents per 
gallon, $600; total sales, $6,225, or $1,556.25 per acre, besides vegetables, 
fruit, and wine for ten persons, and the feed of three cows and four 
horses. 

LIVE STOCK AND MEAT. 

Cattle trans])ortation. — The ISTew York Times, in an article on the 
meat-markets of that city, says that the evils attendant on cattle trans- 
portation are still severely felt. Cattle continue to be transported 
in crowded and badly-constructed cars, and. as g. consequence, cannot 
be fed or watered without much loss of time! Suffering from thirst and 
hunger as they are carried over the route, they become restive, and be- 
fore reaching the journey's end many of them are so badly bruised that 
when they are slaughtered large portions of the meat are unfit for use. 
The improved trucks which were temporarily used on one or two lines 
of road have been set aside, because they could not be as quickly 
loaded or unloaded, nor be packed with as large a number of animals 
as could the common cattle-cars. 

Cattle transportation in Austria. — The Austrian government has en* 
forced the use, on all the railways of that empire, of an improved cattle- 
truck, arranged substantially on the Eeid plan, and suitable for feeding 
and watering during transportation. 

Heavy purchases ^ stock, — ^The purchases of one shipper at the Union 
Stock Yards of Chicago, in 1871, amounted to $10,000,000. 

Short-horns and Ayrshires in Minnesota. — The first annual sale of the 
Lyndale herd of Colonel William S. King, near Minneapolis, Minnesota, 
took place June 19, 1872. Twenty-eight short-horn cows and heifers 
were sold at an average of $614 ; 12 short-horn bulls at an average of 
$450 ; 16 Ayrshire cows and heifers at an average of $124, and 7 Ayr- 
shire bull-calves at an average of $66 ; total sales, $25,045. Parties 
from Minnesota, Iowa, and lUinois were the purchasers— the Glen Elora 
Stock-Breeding Association of Waukegan, Illinois, being the largest 
buyer, and taking nearly half of the ^ort-horns, including 3 cows, at 
$1,700, $1,500, and $1,000. One of the bulls purchased by the associ- 
ation was resold to the agent of the Iowa Agricultural College for 
$1,000. 

Sale of short-horns in England^ — At the auction ^ale of Messrs. Har- 
ward & Downing's herd of short-horns at Winterford, Kiddenninster, 
England, September 18, 1872, 52 cows and heifers and 9 bidla were sold 
for i&15,458 ^ the cows and heifers averaging a little over £237, and the 
bulls about £346. One of the bulls brought 1,650 guineas. 

Bearing mules in Kentucky. — ^Mr. S. H. Elliott, of Ed^r County, 
Kentucky, made a change in his stock in 1865 and turned his attention 
to rearing mules. At the close of 1871 he was feeding 150. He gives 
the following statement of average expense and profit per mule : cost of 
mule at weaning, $50 ; cost of keeping for 18 months, $20 ; total ex- 
pense, $70 ; market-value at end of this period, $150; profit, $80. 

Angora goats in California. — ^A San Jose (California) journal states 
that Butterfield & Son, on the San BenitO) eighteen miles beyond Hoi- 
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lister, have 120 thorough-bred Angora goats and 2,000 grades from one- 
half to sixty-three-sixty-fourths of pure blood. The fleeces of the grades 
were sold in New York, last year, at an average of 80 cents per pwind. 
The writer judges that there must be quite 25,000 Angora grades in the 
State ranging from one-half blood to very nearly pure. 

Angora goats in Utah. — ^A co-operative company formed through the 
efforts of J. E. Johnson, editor of the Utah Pomologist, having arranged 
for the importation of 130 Angora and Thibet goats for crossing with the 
common goat, succeeded in obtaining 108, which arrived in good condi- 
tion. A portion of the shipment was lost in a severe storm on the Union 
Pacific Eailroad. 

Value of improved hlood.—M.v. H. McCoughtry, of Winthrop, Iowa, 
writing in the early part of the present year, stated that in April, l^'^l? 
he procured from a breeder in New York an Essex boar six months old 
at a price of $50. The express charges amounted to $19.40, making the 
total cost $69.40. The cost of the animal becoming known amoaig Mr. 
McCoughtry neighbors excited mnch mirth at his expense. But a few 
months afterward he obtained $50 for five pigs got from a grade Essex 
sow by the boar, and in the fall and winter received $50 for the services 
of the latter. 

Foot and mouth disease in England. — English ofiBicial reports show 
691,565 animals attacked by foot and mouth disease in 1871. 

Milk from diseased cows. — In respect to the milk of cows affected with 
foot and mouth disease, the report of the Massachusetts board of health 
for 1871 shows that human beings may contract the diseai^ by the 
use of such milk; in such cases the affection is generally limited to a 
sore mouth, and in rare instances the latter is accompanied by eruptions 
on the body. But when the milk is used by invalids and growing 
children more serious consequences may result. 

Canned meat in Texas. — The stock firm of Allen, Poole & Co., in 
Southern Texas, employs about 1,000 men, owns over 200,000 head of 
cattle, brands 50,000 calves annually, and sells annually in the N'ew 
Orleans market 24,000 calves, at prices ranging from $5 to $8 net, these 
sales including proceeds of animals purchased from other herdsmen. 
The firm has lately taken up the business of canning beef roasted by 
a patented process. The rough meat, neck and shoulders, are rejected 
in canning, and each can contains tiiree to eight pounds of beef, gener- 
ally in one piece. The juice is wholly retained, and the meat is said to 
be rich in flavor, though somewhat too much done to suit the td^tck)f 
many, and free from bone and gristle. It is sold by the quantity at 
about 14 cent-s per pound. The hides are shipped to New York, and 
average 13 cents per pound, or $5 to $6 per hide. 

Australian canned meats, — The imports of Australian canned meats 
into the kingdom of Great Britain have risen from OX'Cwt. in 1866, 
valued at £321, to 237,160 cwt., in 1871, valued at £513,186. 
' Exposing sales of had meat. — The New York Tribune a few months ago 
published an article exposing the frauds practiced by a certain class of 
market-men on the people of that city, in the "fixing up'' and vending 
of bad meat and i)oultry. The article included a list of offenders, wtth 
particulars of their offenses. 

BefrigeraMng cars. — Eefrigerating cars, tor the transportation of 3&^sh 
meat, butter, fruit, &c., are now run on most of the freight-trains from 
Chicago to Kew York. They are built with double walls filled in with 
charcoal, have a capacity for two tons of ice each, and can carry about 
20,000 pounds of freight. They are so arranged that there is a con^nt 
circulation of cool <lry air, and are examiued at points on the road and 
ice supplied if necessary. 
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Preservation of grain in vacutm, — The method proposed by Louvel, 
and favorably reported on by the French Academy of Sciences, is that of 
storing grain in large upright cylinders having openings above and below 
for admission and removal of material. The cylinder being filled, a 
vacnnm of about 10 centimeters is produced by an air-pump, thus de- 
stroying insect life and drying any grain which may haive been stored 
in a damp condition. 

Preventing heating in grain-stacks. — A simple instrument has lately 
been devised, under the name of the hay-stack ventilator, for the pur- 
pose of ascertaining and counteracting the heating in the interior of 
stacks of hay or grain. It consists mainly of a wrought-iron tube, about 
3 inches in diameter, long enough to reach into the middle of the stack, 
provided with a conical point at the tip, and pierced for about two-thirds 
its length with numerous holes. A screw arrangement is affixed te the 
posterior extremity, by which it can be connected with an accompany- 
ing discharge-pipe. For use this apparatus is to be driven horizontally 
into the stack to be investigated, either by means of a mallet or by a 
screw arrangement, and the temperature ascertained after a short inter- 
val by introducing a self-registering thermometer. Should the tempera- 
ture be too high at any point in the stack, a tin tube is to be affixed 
vertically to the outer end of the iron tube, and an outward current of 
air from the interior of the stack produced, by means of which the heat 
is speedily carried off without any injury to the stack. Hooks may be 
attached to the tip of the instrument, by which small samples of the 
central part of the stack can be brought out. 

A large wheat-field. — A farmer named Mitchell, in the Sau Joaquin 
Valley, California, had 36,000 acres in wheat early in March of the pres- 
ent year, and expected to increase the area to over 40,000 acres by the 
middle of that moath, 

A California wheaPcrop. — The Haywood (California) Advocate states 
that Mr. John Minges, near Grayson, would market from his ranch this 
season 4,000 tons of wheat. 

Successive volunteer crops. — Mr. Benjamin Ely, of Buckeye Township, 
Yolo County, California, laid down 45 ^cres to wheat in 1865, and after- 
ward harvested five successive crops without sowing, plowing, or har- 
rowing after the first season ; but hogs were turned in on the stubble 
ground. The field averaged 35 bushels per acre yearly for the five 
years, and on the sixth year produced a good crop of hay. 

FRUIT. 

Fruit shipments of Southern Illinois. — The Centralia (Illinois) Senti- 
nel of August 15, 1872, reported the following shipments from that 
point during the preceding week : By express, 40,000 pounds of peaches, 
and 290 pounds of grapes ; by freight, 6,025 pounds of grapes, 10,980 
pounds of apples, 1,120 pounds of pears, and 998,250 pounds of peaches. 
Total, 1,056,665 pounds ; or 628J tons. Producers realized but little 
over expenses of gathering, boxing, freight, and commission. 

Delaware strawberry shipments. — ^According to official statements, the 
first considerable shipment in 1872 of strawberries from the Delaware 
Peninsula (Delaware and the eastern shore of Maryland) was on May 
23, three car-loads, and the shipments gradually increased up to 51 car- 
loads, forwarded June 3. The season virtually closed on June 17, by 
which time 434 car-loads had passed north over the Delaware Bailroad, 
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making, at the usual ratc.of 250 bushels per car, 108,500 bushels, giviog 
to growers an estimated average return of 8 cents per quart. The con- 
ditions of the season were such that the Delaware crop had little advan- 
tage in arrival over that of New Jersey and Pennsylvania, and prices 
were therefore low. Only 27 car-loads were shipped from Delaware in 
1870, and 219 in 1871. 

Peaches in the Delaware Peninsula. — The Tribune, of Wilmington, 
Delaware, states the peach-crop of the Delaware Peninsula, in 1872, as 
follows : Shipments by rail, 1,970,400 baskets ; by water to Baltimore 
and Philadelphia, 1,437,368 baskets ; taken up by canners, 73,282 
baskets ; estimated amount absorbed by home consumption and distilla- 
tion into brandy, 118,950 baskets ; total, 3,600,000 baskets. At an 
average of 40 cents per basket, clear of freight and commission, the 
net returns to growers would reach $1,440,000. 

A Maryland peach-farm. — Mf. Edward Wilkins,of Chestertown, Mary- 
land, is stated to have 136,000 peach-trees on 1,350 acres. The peaches 
are packed in crates, each containing two baskets, and are sent to Balti- 
more by his own steamboat, and delivered at a cailning-factory which 
contracts for his whole crop. 

Pear-culture in Yermoni — In a paper read before the Vermont board * 
of agriculture in February, 1872, Mr. Henry Lane indorsed the estimate 
that not 5 per cent, of all the pear-trees sold by nurserymen and 
planted in that State lived to the age of ten years, adding that, in his 
opinion, setting aside the Lake Champlain region, not 2 per cent, of 
the pear-trees planted in the rest of the State during the last twenty- 
five years had arrived to a profitable maturity. A very great proportion 
of the failures had been caused by improper selection — taking trees from 
milder climates and those which had been unduly stimulated in the nur- 
sery. 

The hanana-trade. — The Boston Cultivator estimates the amount of 
bananas usually received at that port during the season at 8 cargoes, 
worth at the wharf $6,000 to $7,000 each, making, with 50 cargoes 
received at New York, a total of about $375,000 as the value of receipts 
at New York and Boston. The banana season begins in March or April 
and extends into August. Baracoa, on the north coast of Cuba, is a 
favorite shipping port ; shipments are also made from Aspinwall and 
the Spanish Main. 

Shipments of California fruit — The Boston Commercial Bulletin of 
January 6, 1872, reported the arrival during that week of the first ship- 
ment of pears ever made direct fY-om California to that city. The ship- 
ment consisted of 400 boxes, of 3 pecks each, forwarded by rail from 
Sacramento, and was received in excellent condition. The freight-bill 
amounted to $700, averaging $2.33J per bushel. 

The Pacific Eftral Press, of September 28, 1872, says that one firm in 
Sacramento had already, during the season, shipped 13 car-loads of 
Bartlett pears by rail overland. 

Oranges in Southern California, — California papers state the orange- 
crop of Los Angeles County for the season of 1871-'72 at five millions, 
nearly five times the amount of the preceding crop average price $20 
per thousand. Lots of low quality sold at $7, and some extra fine 
brought $35 per thousand. 

Fluctuations in tJie California grape crop. — Greneral Henry M. Naglee, 
of San Jose, California, an experienced viniculturist, says that, as a 
rule, in two years out of five, the grape-crop of the State is compara- 
tively a failure. 

Dried fruit in North Carolina. — The annual value of the dried fruit 
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sent from HigU Point, North Caroliua, is stated at between $300,000 
jind $400,000. Every family in the surrounding region has its orchard 
?ind drying-hoase ; the latter frequently rudely built of logs, with a flue 
running through it. 

The Alden fruit-drying process. — ^The Alden process, which is briefly 
characterized as a method of evaporating the moisture of the fruit by 
conveying the latter gradually through a hot-air chamber, enframes 
attached to an endless vertical chain, is being introduced largely in 
fruit-growing regions. The peculiar value of the process lies in the re- 
markable retention .of the original flavor of the fruit, and the perfectly 
clean and bright condition of the dried article. Large amounts of the 
Alden preparations are taken up by the United States Government for 
Amy and Navy use. 

A committee of the New York Farmers' Club, which recently visited 
an Alden factory at Neshanie, New Jersey, reports as follows concern- 
ing a small evaf)oratov, capable of working 300 bushels of apples per 
week : Price of the evaporator, $1,000 ; cost of building, &;c., $1,000. 
Total investment, $2,000. Eunning expenses per week : 300 bushels oi 
apples, at 30 cents per bushel, $90; wages of one man, $12; of eight 
girls, $40; one-half ton of coal, $7; interest, $10; contingencies of fac- 
tory, $7.95; a liberal allowance for cost of barrels, freight, and miscel- 
laneous incidentals, $25.05. Total weekly expenses, $192. Eeceipts 
per week : 2,000 pounds evai)orated apples, at 15 cents per pound, $300 ; 
700 pounds dried cores and skins, at G cents per pound, $42. Total, 
$342, showing a net profit, per week, of fully $150. The cores and 
skins are sold to a company which manufactures them into jelly, 

CranbenHes in Wisconsin, — In the neighborhood of Berlin, Wisconsin, 
there are large tracts of marsh-lands in which the cranberry is indige- 
nous. There were about 2,400 acres under improvement in 1871, the im- 
provements consisting of ditches, flood-gates, and dams, for drainage 
and flowing, no further culture being given. Among the largest grow- 
ers are Messrs. H. S. Sacket and James Carey. Mr. Sacket had 520 
acres of marsh under culture in 1871, which produced 4,100 barrels, 
or 12,300 bushels of eranberries ; these were marketed at $5G,000, or an 
average of about $14 per barrel. His berries are wholly of the Bell 
and Bugle, varieties, receive extra care, are of superior s-ize, and bring 
the highest prices. Mr. Carey had 200 acres in bearing which produced 
5,000 barrels. Mr. Sacket reports the shipments of cranberries from 
Berlin in 1871 at 18,000 barrel*. He adds that there are cranberry 
marsh-lands in that vicinity purchasable, unimproved, at $10 to $20 per 
acre, wliich, after being handled for three or four years, would net $500 
to $1,000 i>er acre. Generally speaking, the berries can be placed in 
Chicago at an expense of $5 per barrel, including cost of growing, pick- 
ing, and marketing. • 

The Western Farmer reports that 25,000 barrels of eranberries were 
grown in the vicinity of Berlin in 1872. 

!miB£:R AND TH3BS €IIX.TtrBE. 

Timber in California.^Tho Eeport of the California State Agricultural 
Society for 1870-71 says that, according to careful estimates, owe-third 
of the wood and timber existing in California twenty-two years ago has 
been consumed. The requirements of the State for forest products will 
be at least ten times greater for the next twenty-two years. The scar- 
city of hard-wood timber is particularly injurious by restraining the 
manu^ELCture and enhancing the prices of agricultural machinety and 
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veMcles. Eecent experiineats madie by the State Agricultural Society 
have shown that^ contrary to a prevalent impression, the climate is not 
unfavorable to the gTOWth of hard-wood timber. 

Tree culture in California. — The legislature of California recently 
passed an act to encourage the culture of forest and timber trees. It 
provides for three commissioners, who appoint a State forester at a salai*y 
of $175 per month. The forester is to collect, exchange, grow, and im- 
l^ort seeds and seedlings of forest and timber trees and distribute them 
gratuitously, m authorized to expend $3,000 yearly for these purposes, 
and is to be assisted in the distribution by the county supervisors. He 
is also authorized to expend $3,000 the first year, and afterward $2,000 
annuaJly, in establishing and maintaining nurseries for rearing trees and 
acclimatizing foreign plants and trees, and from these nurseries shade- 
trees are to be furnished for grounds belonging to the State and its 
counties and cities* The forester is also to diffuse information respect- 
ing tree-culture. 

Large enterprise in tree-planting. — It is announced that Mr. S. T. Kelsey 
has contracted with the Atchison, Topeka, and Santa F6 Eailroad to 
plant a quarter-section in trees every ten miles along the line of the 
road from Atchisoil to the western line of the State, a distance of 
about three hundred miles. He is allowed eight years in which to com> * 
plete the work, is to provide the stock, plant and maintain the trees, 
and is to receive from the road a section of land at each point of plant- 
ingi including the quarter-section in trees. 

Pine-timber in Eastern Massachusetts, — ^Mr. W. D. Philbrick, of Mid- 
dlesex County, Massachusetts, says that twenty-five years ago, within 
his recollection, the best clear white pine sold there for $15 per thousand ; 
now it is difficult to find as good a quality at $80 per thousand. 

Destruction of forests in the Northwest— Wr. Jonathan Periam, of Chi- 
cago, estimates that 330,000 acres are annually denuded of timber in 
Northern Michigan and Wisconsin, and Mr. Arthur Bryant estimates 
the annual area of destruction in the same district with Minnesota 
joined at 600,000 acres. 

European larch. — Professor James Mathews, of the Iowa Agricultural 
College, who has grown the European larch in Iowa for seventeen years, 
is Ipd by his experience to doubt the durability of its wood when grown 
on rich western soils. Authorities indicate a certain coldness of climate 
and poverty of soil as necessary to the pro<luction of this timber in per- 
fection. 

POULTRY AND EGOS. 

Raising poultry in Iowa, — Mrs. D. W. Gage, near Ames, Iowa, raised in 
1871 COO chickens, of which about 150 were i3rahmas and Houdans, the 
rest being half-bl<K)d. One Brahma cock, nine months old, weighed llf 
pounds. The poultry brought at Ames 6 cents per pound, live weight, 
while x>ork brought $3.20 per hundred. Mrs. Gage states that she can 
raise poultry as cheaply as she can pork, weight for weight, and generally 
sell for twice as much. As'to her method of rearing, for three or four 
days after hatching, the chickens were fed with hard-boiled eggs and 
cheese^mrd, after which they received mush made from corn-meal and 
wheat. Mr^. Gage recommends willows planted dose as a shelter for 
fowls; the leaves also afford them an agreeable food. She finds the 
Brahma s profitable for market^ but for the home-table prefers Houdans. 

A^l^^ dueJcs.'-'A London jouriuii states that a very large trade is 
carried on in Aylesbury and its neighborhood infurnii^ing young dueks 
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for the Loutlon market. Supplies are forwarded by rail, twice a week, 
the shipment from Aylesbury ofteu reaching several tons. More than 
£20,000 per year are returned to the neighlK)rhood for these fowLs. In 
January, 1872, the eggs brought 8 shillings per dozen. The ducks are 
chiefly raised by cottagers, who make a good living, and it is not un- 
usual to And 2,000 to 3,000 young ducks in one cottage or its adjoining 
premises. The great point of the business lies in forcing the fowls 
rapidly and skillfully. After the first week in November they are forced 
on with stimulating food, barley-meal, tallow-greaves, whole barley, 
&c. Soon after Christmas they begin to lay. The eggs are placed un- 
der hens, and when they are hatched one hen takes charge of three or 
four broods. A large proportion of the ducklings die. They are fed 
on boiled eggs, chopped fine and sprinkled with a little meal, and after- 
ward boiled bullock's liver, cut fine, is mixed with the food. But little 
water is allowed. After the ducks are about three weeks old they re- 
ceive barley-meal, tallow-greaves, &c., and in six or seven weeks are fit 
for market, weighing 2 pounds to 3 pounds each. 

Statistics of egg consumption. — The American Poultry Gazette reports 
414,034 barrels of eggs received in New York City during 1871, con- 
taining 25,912,210 dozen, worth $5,661,973.85. This account does not 
^ include small packages and eggs brought in by marketmeji and others 
living near the city, which, it is estimated, would swell the value to over 
$8,000,000. 

The Chicago Times, a few months ago, gave a detailed statement 
of the receipts of fifty-seven dealers in that city, for the year ending 
July 31, 1871, amounting to 4,662,500 dozen; estimated receipts of 
other dealers, 4,000,000 dozen; making a total for the year of 8,662,500 
dozen. 

GOBN-FODDEB. 

Corn-fodder, — Mr. E. H. Simmons writes the German town (Pennsyl- 
vania) Telegraph that, on June 3, he drilled 12 quarts of corn in rows 
2 feet apart on one-third of an acre of mucky land, manured with 1 J cords 
of fine manure. He cultivated twice, taking one-half hour each time, 
his man following him with a hand-hoe ; total time in cultivating and 
hoeing, three hours. The corn grew 10 feet high, and was cut up just 
as the tassel^s began to blossom ; it made 300 bundles, averaging 20 
pounds green and 8 pounds dry, being at the rate of 7,200 pounds of 
dry fodder per acre. This dried fodder, he judged from his own ex- 
perience, to be worth more for feeding to milch-cows than the best hay, 
ton for ton. His cows ate it perfectly clean, and gave a large flow of 
milk while kept upon it. 

B. K.,'' of Peekskill, New York, states that in the last part of June, 
1871, he cut three tons of hay from 2 J acres, and early in July plowed 
this area 7 or 8 inches, harrowed smooth, and drilled mixed western 
corn in rows 4 feet apart, sowing 2 bushels per acre^ covered the drills 
with fresh cow-manure, laying the latter 1 foot wide and 3 inches deep, 
and covered this dressing lightly with earth. The cultivator -was run 
through the corn four times up to August 10, and no hoeing was given. 
September 10, he cut the corn with a sickle, laying it crosswise with 
the rows, and let it remain for five days, then tied in bundles and 
stooked on adjoining grass-land. The corn-field was immediately re- 
plowed, smoothed, and seeded to timothy. The corn stood in stook for 
two months, when, being well cured, it was housed. Tl^ stalks were tall 
and slender and the corn was eaten clean, without machine-cutting, fur- 
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niahing one meal per day for all his cattle up to the middle of April, 
1872. There were 8 tons of the corn-fodder, making, with the hay, 11 
tons of forage from 2| acres. 

mscELLAi^otrs. 

Steam culture in Europe, — In Great Britain there are single establish- 
ments for manufacturing steam-plows so extensive that they employ 
constantly not less than 1,200 men. In England between 400 and 500 
sets of steam-plows are held by companies and by individual owners 
for hire, and give good profits to the proprietors. In Scotland joint- 
stock companies are investing in land and steam-machinery and secur- 
ing large dividends ; and in Germany, also, steam-power is working a 
revolution in agriculture.- 

British agricultural ref«rn«.?— In illustration of the value of the agri- 
cultural returns now annually collected in Great Britain, English jour- 
nals reproduce the estimate of Mr. Gaird, based on these returns and 
"published in the London Times of September, 1871, and show its corre- 
spondence with the actual result. According to the estimate, with a late 
harvest, an import of 11,000,000 quarters of wheat would suffice for the 
wants of Great Britain for the present year, but with the expected early 
harvest, 10,000,000 quarters would be sufficient. The imports for the 
year up to August 1 were about 10,000,000 quarters. 

The agricultural returns of Great Britain for 1872 give the following 
particulars : Wheat, 3,599,158 acres, showing an increase of .8 per cent, 
over the wheat acreage of 1871, and 2.8 per cent, over that of 1870. 
Barley, 2,316,235 acres, showing a decrease of 2.9 per cent, from the 
acreage of 1871, and 2.3 per cent, from that of 1870. Oats, 2,705,645 
acres, showing a decrease of .3 per cent, from the acreage of 1871, and 
2.1 per cent, from that of 1870. Potatoes, 564,083 acres, showing a de- 
crease of 10.1 per cent, from the acreage of 1871, and 4 per cent, from 
that of 1870. Hops, 61,929 acres, showing an increase of .3 per cent, 
over the acreage of 1871, and .2 per cent, over that of 1876. On the 25th 
of June, 1872, there were in Great Britain 5,624,106 cattle, 27,922,864 
sheep, and 2,784,890 pigs. In the number of cattle there was an increase 
of 5.3 per cent, over that of 1871, and 4.1 i)er cent, over that of 1870 ; 
in the number of sheep an increase of 2.9 i)er cent, over that of 1871, and 
a decrease of 1.7 per cent, from that, of 1870; in the number of pigs, an 
increase of 11.4 per cent, over that of 1871, and 28.3 per cent, over that 
of 1870. 

Agricultural progress in Scotland. — A few months ago, in an address 
before the Haddingtonshire Association, Scotland, Mr. George Hope, 
illustrating the advance which had been made in agriculture within his 
own recollection, said that he had seen the county thoroughly tile- 
drained, and the farmers enabled to dispense with plain fallows, substi- 
tuting large crops of potatoes and turnips. The product of the grain- 
crops had increased 50 per cent., and in many cases had doubled, while 
the number of sheep and cattle fed and marketed had increased 200 per 
cent. A few years ago, scarce a penny was outlaid for manures and 
feeding stuffs, but now the annual outlay for these equaled the rental 
of the whole county. At the time of his speaking there were eight 
steam-plows in the county. 

The secret of a prosperous agriculture. — ^IVfr. Mechi, the well-known Eng- 
lish agriculturist, says that it is precisely because British farmers have 
their customers, the British manufacturers, almost at their doors, while 
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other coru produciDg countries have not the like advantages, that Brit- 
ish agriculture is rich and thriving. 

Farmers^ protective association. — Four farmers' clubs in Southwestern 
IvTew Jersey, namely, the Progressive Farmers' Club, of Mount Laurel ; 
the Farmers' Club of Woodbury; the Farmers' Mutual Benefit Associa- 
tion of Camden County ; and the Burlington County Farmers' Club, at 
Mount Holly, have associated themselves together'under the name of 
the Farmers' Conference Club of Uew J ersey^ and have engaged a promi- 
nent member of the Philadelphia bar as a permanent counsel for the 
advice and assistance of members. This action has been taken on ac- 
count of grievances heretofore suffered by farmers dealing with the city 
markets. 

Association of producers. — ^The Sidney Farmers' Association of Cham- 
paign County, Illinois, contracts, on behalf of its members, for sales 
and purchases in quantity. For example, in a membership of 100 
there are 1,000 hogs to be disposed of; a committee is appointed who 
arrange for their sale, securing a small advance over current prices, on 
account of the size of the lot. In selling grain, the general shipper of 
the association returns the value of the grain in the Toledo, New York, 
or Boston market, {as the case may be,) after deducting charges of 
transportation, and a commission of one-half qent per bushei. 

Agricultural organization in California.-^xxQ\i interest has been 
aroused in California in respect to agricultural organization for. busi- 
ness purposes, and a State Farmers' Union has been projectted, includ- 
ing in its scheme local clubs with re^H^esentation in the central society. 
The co-operative principle has been carried into effect with much ad- 
vantage in several town and county associations of farmers iu that 
State. At a meeting of the Stanislaus Farmers' Club, at La Grange, 
December 8, 1872, Mr. W. J. Warder said that in an interview with Mr. 
Ten Basch, of San Francisco, that gentlemen had offered to ship wheat 
for associated farmers at the lowest market-prices, to advance $20 per 
ton while afloat, without interest, to make no charge for drayage or 
storage, and to charge commission only for sales in Liverpool. If the 
wheat was to be stored for a -rise, it would be held at a rate of 4 per 
cent, per annum. It was stated that the Oakland club by combining 
had obtained their sacks that season at 11 cents apiece, instead of 18 
to 20 cents apiece, the current pric§, and that parties had offered to the 
club, on grain in store, an advance of 70 per cent, at 6 and 7 i)er cent, 
interest, yearly. At the Sonoma Farmers' Club allusion was made to 
the successful operation of combinations of farmers in Iowa and Illi- 
nois, owning warehouses, employing shipping agents, and forwarding 
products by the car-load and cargo under special contracts with rail- 
roads, mercantile men, and consumers. 

Corn for fuel.— D, H. Wheeler, secretary of the Nebraska State board 
of agriculture, reports that during the winter of 1871-'72 many families 
in all parts of the State used corn for fuel, finding it cheaper, consider- 
ing its low price in the market, than coal at $9 pen ton. It is claimed 
that 50 to 100 bushels of corn per acre are a ccHnmon yield, and that the 
cost of raising is 8 to 11 cents per bushel. The corn makes a good fire, 
but requires constant attention. 

Potato-starch factories. — Mr. Moses Woodward, of Jefferson, Coos 
County, New Hampshire, an experienced starch manufacturer, states 
that in his section a good potato-starch mill capable of turning out nine 
tons of starch per week would cost about $3,800, not including power 
for engine or mill-dam. As much power would be required as for a com- 
mon wool-carding machine, and three men would be needed to work the 
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factory. The process of manufacture is comparatively simple, and any 
ordinary man could learn it in three monthis. Common potatoes usually 
yield 8 pounds of starch per bushel ; good table-potatoes, 9 pounds, and 
it takes about one-half of a cord of wood to dry one ton of starch. 

An expert in Hinsdale, New Hampshire, says that the manufacture of 
potato-starch cannot be made profitable Where more than 25 cents i^er 
bushel are paid for the potatoes. Another statement, from Northeastern 
Vermont, shows that in the fall of 1871 the factories in that region paid 
25 cents per bushel for potatoes. A writer in Malone, Franklin County, 
New York, reports that within a radius of ten miles from that village 
there are 20 starch-factories, that these cost from $4,000 to $6,000 each, 
and work up 4,000 to 12,000 bushels of potatoes' each in a season, their 
daily capacity ranging from 300 to 400 bushels. A bushel of iwtatoes 
yields 9 to 10^ pounds of starch. 

The Manchester Mirror reports the names of sixty-five potato-starch 
factories in Northern New Hampshire, nearly all of them being in the 
counties of Coos and Grafton. In 1871 these factories made 3,0(K)J tons 
of starch. Levi Bartlett, referring to his visit to that region and the 
profits obtained by its farmers in growing potatoes for starch, says that 
a large proportion of the lands are new, recently cleared from forests. 
He indicates the danger arising from the exhaustive nature of the crop, 
and the probability that serious prospective injury might be averted by 
returning to the soil the potato pomace remaining after the separation 
of the starch, with the plant-tops, thus restoring most of the mineral 
elements — potash, phosphoric acid, &c. — abstracted from the soil. 

Agricultural macJiinery in Oregon. — The Willamette Farmer states that 
the sales of agricultural machinery in Portland, Oregon, during May, 
1872, amounted to $300,000, sales l)y one house reaching $176,000. Ac- 
cording to estimate, about one million dollars' worth of agricultural ma- 
chinery has been sold in Oregon during the season, 75 per cent, of the 
purchase-money going out of the State to meet manufacturers' charges 
and freight. 

Induc&inents to immigrants — ^^Irs. Calton Belt, of Locopolis, Mississippi, 
in view of proposed immigration from Alsace, offers homes for sixty 
farmers and their families, and engages to make loans to such as have 
not means to commence ^operations. Fifty acres are to be set apart for 
each cottage ; 15 acres to be rent free for the family sustenance, the 
rest to be cultivated in cotton, of which the lessor shall receive one-half. 
Homes are also offered to a manufacturing colony. 

An immigrants success, — The following points are from an account 
given in the London Agricultural Gazette : In 1855 Charles Butcher 
and son arrived from England in Monroe County, New York, where they 
obtained work at $16 per month, each. Commencing i>enniless, they 
accumulated in three years between $500 and $600. They then bought 
a farm of G4 acres at $50 an acre, paying $500 in cash. The farm Was 
subject to overflow and the ravages of wire- worms, but the new owners 
renovated it by skillful labor. The son married. In five years the farm 
was paid for and slocked, and after about two years more was sold for 
$85 per acre. A better farm of 140 acres was purchased at $95 per 
acre, which is now paid for, and the whole property is now valued at 
over $15,000. Lately, the father, at the age of fifty-eight years, has 
sold his interest to the son for $10,000, payable in twelve years, at 7 per 
cent, interest. 

Disproportionate premiums, — Mr. C. T. Leonard, of .Ohio, reports that 
a certain agricultural society in that State, at its first annual fair in 1866, 
offered premiums on horses to the amount of $210, of which only $6 
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was for farm-horses, while the premiums on wheat and corn amounted 
to $7.50 only, and on cheese to $13. He adds that the premium-lists of 
the society in later years have shown a similar disproportion. In the 
autumn of 1871 he visited the fair of an agricultural society whose offi- 
cers had cut down the premiums on fast horses. When the time arrived 
for the exhibition of this class those who had entered horses rode into 
the ring and insisted on the premiums being doubled in amount, and 
their demands were complied with. 

Experimental stations, — The system of agricultural experimental sta- 
tions is rapidly extending in Italy. In consequence of information 
obtained and circulated by the minister of agriculture, respecting the 
experimental stations in Germany, seven new stations have been estab- 
lished on the German model. These are located at Udine, Modena, 
Milan, Lodi, Padua, Florence, and Turin. 

Application of entomological science. — Professor S. 1. Smith, in a recent 
address before the Connecticut board of agriculture, made the following 
statement: In 1866 an agricultural paper in Maryland published an 
editorial calling particular attention to a purported discovery for destroy- 
ing the Hessian fly, the inventor offering to sell county-rights for using 
the preventive at $100 each. This "invention'' was founded on the 
mistaken supposition that the Hessian fly deposits its eggs on the grain 
in the wheat-ear in midsummer. Px'ofessor Walsh thinks that this and 
other erroneous representations of the inventor may be explained on 
the ground that the latter mistook one of the parasites preying on the 
Hessian fly for that insect ; in other words, the wheat-grower's friend for 
his deadly enemy. 

In the debate following Professor Smith's address, Mr. J. S. Gould, of 
New York, remarked that the asparagus-beetle, so injurious in Great 
Britain and other parts of Europe, was unknown in this country until 
about eight years ago, when it swept down in clouds on the immense 
asparagus-beds of Long Island. Dr. Fitch, the entomologist, was sent 
for, and on his advice the hens were turned into the fields 5 the result 
has been that the insect now does little damage there. About the same 
time an orange-colored aphis, before unknown in this country, began to 
ravage wheat-crops in New York. In his own region, in 1864, the whole 
crop was destroyed by it. But soon a red bug appeared, preying on 
this aphis, and in the course of three years the latter disappeared. 
Farmers should learn to discriminate between their friends and foes 
among insects, and great losses have resulted from ignorance on this 
and kindred points. 

Mississippi crop reports. — ^In February, 1872, the legislature of Missis- 
sippi passed an act providing for a system of crop reports in that State, 
under the supervision of the editor of the Field and Factory, an agri- 
cultural journal at Jackson. Three thousand dollars were appropriated 
to this purpose for the year. 

A New Hampshire farmer. — At a late meeting of the New Hampshire 
board of agriculture at Gilmanton Iron Works, Colonel D. M. Clough 
said that in 1872 he kept 7 yoke of oxen, 105 cattle, 175 sheep, and 4 
horses, raised 2,000 bushels of corn and 1,200 bushels of oats, and cut 
and fed 250 tons of fodder. Colonel Clough, who is now sixty-eight 
years of age, also sorted and placed in crib 1,800 bushels of corn. 

Farming in Iowa. — James P. Coulter, of Johnson County, Iowa, raised 
last year 12,000 bushels of corn, 2,000 of oats, 500 of wheat, 900 of 
timothy-seed, and COO of flax-seed ; keeps 300 hogs, 40 cattle, 18 horses, 
and has 640 acres of prairie-land under cultivation. 

Large plantatix>n.—Qo\(mA B. G. Lockett, near Albany, Georgia, had 
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this year 6,500 acres m cotton, and 3,500 acres in corn and small grain. 
Three hundred and sixty hands (colored) were employed, receiving 
wages, payable quarterly. Eations were also furnished. 

Colorado flour for the East. — The Greeley Tribune, Colorado, in Octo- 
ber, 1872, recorded the fact that an order had been received at Denver 
from Boston for 50 car-loads of flour. 

Large yield of^ potatoes, — The Sac (Iowa) Sun says that Mr. D. B. Nel- 
son, of that vicinity, 'raised, in 1871, on two acres, 700 bushels of pota- 
toes, and on one acre 525 bushels. 

Different soils for different varieties of potatoes. — Mr. C. H. Sweet, 
of Onondaga County, New York, says that several years of experience 
in buying and selling potatoes and experiment in growing them have 
proved to him that different varieties require different soils, if not dif- 
ferent methods of culture, in order to the attainment of the best results. 
On chestnut loam, near Eochester, he has grown the Fluke and the 
Prince Albert, obtaining large yields of superior quality ; but on the 
clay-loams of the section where he now resides, and with the same 
manures and culture as in the first-mentioned case, these varieties are 
inferior in yield and quality. In the northern part of the county, on 
sandy and limestone soils, the Early Goodrich does not succeed wdl, 
while in his locality it is the best in yield and quality of any of the 
varieties grown, not excepting the Early Eose. 

FroduGts of Southeastern Virginia. — The Norfolk Virginian states that 
225,450 bushels of pea-nuts, worth about 500,000, were raised in the 
southeastern counties of the State in 1871. There were also exported 
about $2,500,000 worth of cotton, fruits, vegetables, &C.3 besides grain 
and lumber, value not stated. • 

Shipments of Missouri sumac.^ln the early part of the current year 
12,000 pounds of sumac were shipped from Missouri to New York by 
rail, and thence by vessel to Saint John's, New Brunswick, to be 
used for tanning purposes. This is stated to have been the first ship- 
ment of sumac from Missouri. 

Onions in Massachusetts.— Mr. C. P. Warner, of Sunderland, Massa- 
chusetts, reports his average crop of onions at 500 bushels per acre. 
His most profitable season was in 1864, when prices reached $1.50 per 
bushel. In 1871 he obtained 600 bushels per acre ; price 67 cents per 
bushel. The following is his estimate of the cost of the crop per acre : 
Preparation of ground, $10; manures and fertilizers, $100; seed, $15; 
cultivation, $100 ; rent of land, $30; total, $255. On the crop of 1871 
this would show a profit of $147 per acre. . 

Tea-culture in California. — The attempts at tea-growing in California 
appear to have resulted in failure. The experiment in El Dorado 
County was superintended by a gentleman experienced in the tea-culture 
of Japan, but neither there nor at Calistoga did the plant exhibit a sat- 
isfactory growth. The Pacific Eural Press expresses the fear that the 
climate of the State is not adapted to tea-culture. 

The Buena Vista viiieyards.— The Buena Vista Yiniculturist Associa- 
tion, of Sonoma County, California, in 1871, made 142,000 gallons of 
wine and 5,000 gallons of brandy. Five thousand bottles of champagne 
are turned out per month, and there were about 30,000 lying in the 
racks in July, 1872. The association has 540 acres of bearing vinos. 

Sillc-raising in California. — ^The impetus given to the raising of silk- 
worms in California was checked by the failure of the cocoon trade 
with Europe. The introduction of * ' family reels " for reeling the cocoons 
is not deemed desirable, manufacturers of silks preferring larger lots, 
carefully assorted, composed of threads which are unitbrm in size, 
29 A 
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luster, and quality. It is now proposed to establisb, at central locations 
in silk-raising districts, reeling factories, oy'^ ateliers dc moulinage^'^^ as 
they are called in France, where cocoons may be reeled " into grege, 
trams, and organzines." These will afford a market to which small pro- 
ducers can bring their cocoons, and at which they can be assorted and 
reeled in uniform threads of different grades, and in quantities to suit 
manufacturers'. 

Fisli-cidturc /.v GalifornicL — Tlie recent report of* the president of the 
California Acclimatizing Society stated that the society had then in its 
possession 12,138 eastern trout, 500 Tahoe trout, 1,400 salmon-trout, 
1,700 San Andreas trout, and 0 bass. During the year there had been 
constructed nine ponds, a dwelling-house for the workmen, a hatching- 
house, hatching-boxes, flumes, dams, &c. 

Salmon on the Pacific coast — Eeports from the Columbia iliver fisheries, 
for the four months ending August 1, 1872, show 170,000 salmon canned, 
dressed weight 2,700,000 pounds, value $432,000; salmon taken for 
curing, 162,500, dressed weight 2,600,000 pounds, value $117,000. 

Electrical treatment of icine. — It is stated that the quality of wines 
may be improved by passing through them an electrical current from 
platinum electrodes. 

The spectroscope in testing ivines, — Mr. J. C. Scoby, of England, has 
successfully applied the spectroscope for testing the purity of wine. 

Artesian tvells in Southern California. — The Los Angeles Star stated, 
in the early part of the current year, that there were then about one 
hundred artesian wells in that county, half of them running. One of 
the best was only 27 feet deep, two 29, and another 32 feet, and these 
were the shallowest artesiait wells in the State. These, with a fifth of 92 
feet, and a sixth of 135 feet in depth, are situated within a radius of 
four miles, and taken together throw up 1,000,000 gallons daily. Their 
average bore is 7 inches. • ^ 

Clover in Georgia. — Mr. R. B. Baxter, of the Hancock County (Geor- 
gia) Agricultural Club, in September, 1871, on three-quarters of an acre 
of mulatto soil, carefully plowed and harrowed, sowed one peck of clean 
clover-seed. The first cutting was in January, and gave 3,840 pounds 
of fine fragrant hay. In April a barrel of plaster was applied broad- 
cast just after a small shower of rain, and on August 12 a second cut- 
ting was made, estimated to have been equivalent to 2,000 pounds of 
hay, but this crop was nearly all spoiled by four days of continuous rain. 

Clover-seed in Western New Yorlc. — A firm in Waterloo, Kew York, 
writing in May, 1872, stated that the amount of clover-seed shipped 
from that station during the season reached 1,330,857 pounds, making 
more than 66 car-loads. The amount forwarded from Geneva was es- 
timated at about 233,000 pounds ; from Seneca Falls, 145,000 pounds — 
total, 1,708,857 pounds, or over 854 tons. The entire crop of the section 
.was about 30,000 bushels, and in many cases the yield had ranged as 
high as 5 bushels per acre. One grower obtained 315 bushels Irom 48 
acres, averaging 6 bushels and 33 pounds per acre, and the crop sold 
for over $2,200. It was of the large variety and of extra quality. 

Alfalfa on sage-brush land. — The Eeno Crescent, of Reno, Nevadn, re- 
ports 13^- tons of alfalfa seed sold in that town ill the spring of 1872, 
against 3 tons sold in 1871. The same paper gives the names of twelve 
persons, who, in 1872, on 625 acres of sage-brush land, hitherto deemed 
worthless, raised 1,995 tons of alfalfa hay, in some cases reaching an 
average of 6 tons per acre. The much smaller general average here 
shown is partly from the fact that while some grow for hay alone, others 
graze for a portion of the season, and others devote part of the acreage 
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to seed. One gentleman reserved 40 acres for seed; estimated value of 
their product, $2,000. The hay crop of the valley had been increased 
fully $,000 tons by the introduction of alfalfa, and there was an oppor- 
tunity for a much greater addition. It is stated that the average yearly 
crop, three cuttings, after the third year from seeding, is fully live tons 
per acre. The alfalfa is found peculiarly adapted to a dry gravelly soil, 
and affords an excellent feed for purposes of milk as well as for beef. 

Encouragement of heet-sugar manufacture, — In April, 1872, the legisla- 
ture of IS^^w Jersey passed an act, operative for ten years, exempting 
beet-sugar factories from taxation. 

Preparation of heet-leaves for fodder. — The method of Mehay consists 
in placing the beet-leaves in baskets and immersing them in a tank con- 
taining dilute hydrochloric acid of 4^ Beaume, then removing and allow- 
ing to drain. The leaves, condensed in bulk by this treatment, are then 
bedded in dry earth until needed for use. This prepared food is said to 
be very palatable to stock, and^ when given to milch-cows, to increase 
the quantity of milk and improve its butter quality. 

A plant destructive to bees, — ^Mr. H. E. Korton, of Lehi City, Utah, 
observes that the large podded milk- weed almost invariably causes the 
death of every bee alighting upon it. The bee either adheres to the 
plant, or else bears away a small scale sticking to its feet, and cripples 
itself fatally in attempting to remove the annoyance. 

The mw curculio-catcher, — Dr. HulPs new curculio-catcher resembles in 
shape his wheel-barrow machine, already widely known. But the new 
machine, instead of being mounted on a wheelbarrow, is suspended from 
the shoulders of the operator, who stands in the center. A slit is left 
open in order that the machine may be pushed against and around the 
tree, and when this is done the aperture is closed by a strip of cotton 
and the tree is jarred by striking with a covered mallet. The machine 
weighs 8 to 10 pounds. Dr. Hull states that he has been able, with this 
invention, to go over 960 three-year-old trees in three and one-half hours, 
but in this case the rapidity of o])rration was facilitated by the trunks 
being clear of branches to a consiilerable height. 

Flaw and linseed oil in Oregon. — CV. E. Holman, agent of the Pioneer 
Oil Company, Salem, Oregon, in a letrer to the Department, in Decem- 
ber, 1872, writes that the company's factory is the first and only one 
in Oregon manufacturing linseed-oil. The first linseed-oil manufactured 
was at date of December 25, 1867. The capacity of the mill is 180,000 
gallons per annum, bntonly about 50,000 gallons, are made yearly, owing 
to the restricted market afforded by the Pacific coast. The only other 
mill on the coast is at San Prancisco. Sales in Oregon are increasing 
at the rate of about 8,000 gallons yearly ; during 1872 shipments were 
made to the Hawaiian Islands, British Columbia, and Puget Sound. 
There being no manufactories in Oregon for utilizing the straw, the fac- 
tory uses the Bombay, or large seed flax, which yields very little lint, 
and the supply of seed has been obtained chiefly from Linn County, at 
a price of 3 cents per pound. The oil-meal finds a ready sale for cattle- 
feed. The company expects to secure, in 1873, 5,000 acres of flax, grown 
under contract. Mr. Holman adds that his experience, as well as that 
of old flax-growers, shows that the Willamette Valley will produce flax- 
lint of the first quality, and that the introduction of factories for worl;- 
ing the fiber will secure to the farmers a very remunerative business. 

Sugar-lands in Florida. — Mr. E. W. B. Hodgson, of Levy CouiitVj 
Florida, writing in the early part of 1872, says that the county is 
specially remarkable for its rich and inexhaustible hammock-lands, rich 
loam, with clay subsoil, based on shell-lime, and marl, admirably adapted 
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to sugar. Illustrating the latter poiut lie states that, during the preced- 
ing season, an unfavorable one to liammock-land, a small farmer ob- 
tained on one acre of new ground, without manure, 3,000 pounds of 
sugar, worth $300, and 140 gallons of molasses, worth $70. Another 
farmer, the same season, made 8,000 pounds of sugar on not quite five 
acres of manured pine-land, and two years ago parties made on the 
same land 2,400 i)ounds per acre, or nearly 12,000 pounds total. 1,500 
pounds to 2,000 pounds is common on manured pine-lands. One man 
and a horse will cultivate about twenty acres in cane, the same area as 
in corn. The section is also excellent for oranges, peaches, figs, pome- 
granates, grapes, &c. 

Ginseng in North CaroUncL — Mr. J. D. Abbott, of Murphy, Cherokee 
County, North Carolina, writes that in 1871 there were three different 
parties engaged in purchasing ginseng in that county. Prices paid, 25 
to 27 cents per pound, green and unwashed ; amount purchased, from 
75,000 to 85,000 pounds. This year's crop will be about as large. 

'Mesquite-gum. — Mr. F. Kalteyer, treasurer of the Agricultural and In- 
dustrial Association of Western Texas, says the mesquite-gum of that 
region is almost identical with gum arable, having been in use there for 
medicinal and technical purposes, especially in the prepartion of mucil- 
age, gum-drops, jujube-paste, &c. The past year it has become an 
article of export, some 12,000 pounds having been gathered in Bexar 
County, and as much more between that and the coast. This gum is 
hardly known east of the Brazos. It exudes from the stem and branches 
of a Mimosa, several species of which grow in Texas, ]S'ew Mexico, and 
Arizona. The species most common in Bexar County grows from 20 to 
40 feet high and 18 ijiches thick. Charcoal is manufactured from it, and 
it is also made into handsome furniture, the grain being very fine. It 
grows where no other fruit-tree would live. 

BasTcei osier, — Mr. A. Wallace, of Wyoming County, New York, 
eight years ago planted 2f acres with osier willow, ( Salix viminalis.) 
The land was a light sandy loam and had been prepared by thoroughly 
plowing and harrowing, as for corn. The willow-cuttings, 8 inches long, 
were set 6 inches in the ground at an angle of 45° with the rows; the 
rows were 30 inches apart, and the- distances between the sets in the 
row 6 inches. No fertilizers have been applied since planting, and there 
has been no cultivation except that given in the first season to a crop of 
beans planted between the rows. The first year's growth of osiers was 
cut and thrown away, and after that, on account of the scarcity of labor, 
no crop was taken until the third year, when the growth of two years was 
sold green and not peeled, at $12 per ton, averaging $131 per acre from a 
total crop of 30 tons. The fourth and fifth years' crops were sold at 
$120 per ton peeled, averaging $100 gross per acre. The sixth and 
seventh crops were sold green, amounted to 11 tons and 12 tons respect- 
ively, and brought $18 per ton, averaging $72 and $78.50 per acre. 
The crop of 1872 brought $20 per ton, green, the estimated yield being 
5 tons per acre. At this price, with the present scarcity of labor, there 
is more profit in selling in the green state and not peeled, as the shrink- 
age in x^eeling and drying, with waste of small willows, amounts to 75 
per cent. The average cost of cutting has been $12 per acre. The yield 
is very little affected by vnriatioiis in hefit and moisture, and there is no 
loss from insects. 

Cheese-malcing in Texas. — A IMr. Brown who emigrated from Jefferson 
County, New York, to Erath County, Texas, began there experiments 
in cheese-making, in 1869. W^ith rude apparatus^ he made from thirty- 
five common Texas-range cows 1,000 pounds; lost 700 pounds of it, and 



RECENT FACTS. 



458 



sold the rest for 35 cent^per poiiud. In 1870, with better apparatus, 
obtaiued from the I^orth, he made from forty cows of the same grade 
2,000 pounds, and lost about 300. Inferring that the loss was not ow- 
ing to climate, cows, or feed, but to improper management of the busi- 
ness in that untried climate, he improved the winter following in gain- 
ing information from the best authorities on cheese-making ; procured 
Bavarian prepared rennet, and in 1871 tried again, with very satisfactory 
results, not losing 10 pounds. He estimates that with good manage- 
ment an ordinary Texas cow w ill make, during the season, 100 pounds 
of cheese, besides rearing a calf, and that at least $40 worth of pork 
may be raised on the whey from her milk, properly fed out. 

An Ayrshire herd, — Mr. E. T. Miles, of Worcester County, Massachu- 
setts, gives the following record of the milk product of his herd of ten 
Ayrshire cows from July 1, 1869, to July 1, 1872 : 



Year. 


No. of cows. 


Total weight 
of milk. 


Average per 
cow. 


Average per 
cow. 


1869-70 


7 
8 
10 


Pounds. 

43,998 
48, 870 
57, 812 


Pounds. 
6,285 
6, 109 
5,781 


Quarts. 
3,010 
2,984 
2, 769 


1870-71 


1871-72 





At date of July 1, 1872, the ages ot the cows ranged from four years 
to thirteen years. 

Freserving action of horacic acid, — It has been found that boracic acid 
has a preservative action upon milk and beer, and it is stated that ona 
gram (15J grains) added to a quart of milk keeps it sweet and fresh in 
hot summer weather for one hundred and twenty hours, while milk not 
treated in this way will become sour in thirty-six hours. The addi- 
tion of boracic acid to milk does not injure it for use, but the cream is 
. separated far more slowly. 

Boasted coffeeasadisivf ; — A recent French chemical publication 
speaks highly of roasted cs^-io^ as a disinfectant. The proper method of 
use for this purpose is to dry the raw bean, then pound in a mortar, and 
afterward roast the powder on a moderately-heated iron plate until it 
assumes a dark hue. It has been used successfully for purifying tainted 
air in the milk-room. 

English sparrows in Australia. — It appears from complaints received by 
the Eoyal Horticultural Society of England that the sparrows imported 
from that country into Australia have inflicted serious injury on fruit 
crops. 

' A Parisian floiver-marlcet. — The business of the Madeleine flower- 
market — ^the best of the six or seven flower-markets of Paris — is said 
to amount to nearly £24,000 per year. 
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FARM EXPERIMENTS. 

MANURES ON WHEAT AND BARLEY. 

TiiG following is a selection from a report of experiments Jiiade by 
Messrs. H. F. & A. Harwood, at Ipswicb, England, in 1872, on liglit 
land wliicli had been cropped in 1870 with wheat, manured with 10 tons 
of farm-yard dung per acre, and in 1871 with barley, manured with 5 
cwts. of mixed artificial manures per acre. This barley crop having been 
removed, equal plots were measured ofif, various manures applied, at a 
cost of £3 10s, per acre, in each case, and wheat sown. Other plots 
were marked off for barley. The table gives the descriptions of manures 
and the quantities applied per acre, and the results obtained. The 
superphosphate received by wheat plots 14 and 15 contained, respect- 
.ively, 28 per cent, and 17 per cent, of soluble phosphates. In addition 
to the merchantable grain represented in the column of yield, there was 
a small amount of refuse grain, the value of which is included in the 
statements of total values of the crops. 



Description of niannrcs. 



EXrERBIENTS 02^ WHEAT. 

Dung from open cattle- 
yard 

Dung from covered cat- 
tle-yard 

Shoddy, (factory-waste, 
mampulated) 

Peruvian guano 

Unraanured 

Sulphate of ammonia - - . 

Nitrate of soda, (applied 
in autumn) 

G round rape-cake 

SuperphosphatG of lime. 

.....do 

Patent ammonia 

Nitrate of soda, (applied 
in spring) 



7. 72 
10. 96 



24. 50 



19. 50 
5. 03 



EXrERBIEXTS OXnARLEY. 

Dung from open cattle- 
tie-yard 

Dung from covered cat- 
tle-yard , 

Unmanured 

Nitrate of soda 



14. 90 
19. 50 



.40 
.77 
19.' 50' 



Tons. 
11 2-3 



11 2-3 



1 1-6 
7-27 



7-40 

7-3' 

1-2 

7-10 

7-9 

7-24 



11 2-3 
11 2-3 



£ s.d. 
0 C 0 



0 0 0 



3 0 0 
13 10 0 



20 0 0 

18 10 0 
7 0 0 
5 0 0 
4 10 0 

12 0 0 

18 10 0 



0 C 0 
0 C 0 



Bushels. 
31 

35 

84 3-4 
31 1-2 
22 1-2 
38 1-2 

32 

31 3-4 

25 1-2 

26 2-3 

38 1-2 

39 1-5 



43 1-4 
37 1-2 
48 2-3 



Lbs. 
59 

59 

GO 
60 
59 
61 

GO 
60 
59 
60 
60 



£ s. d. 

10 15 2 

11 14 7 

11 19 lU 

11 0 0 

7 12 6 

13 7 5 



2 



11 1 

10 19 51 

8 10 If 

9 4 8 
13 4 5 

13 G 1 



10 18 2 
9 4 2 
12 7 lOi 



.9 



£ s. d. 

14 1 2 

14 8 in 

15 0 4 
13 3 6 
9 8 li 

16 4 9i 

13 1 8 

13 0 4 

10 0 101 

10 19 11 

16 2 2 

16 9 5i 



12 15 
11 6 
15 1 



£ €. d. 
1 3 Ok 



1 10 10 



3 6 8 

0 3 6k 
0 2 2-^ 



3 4 0^ 
3 11 4 



£ s. d. 



2 17 2!} 
1 18 2i} 



1 19 8 
0 n 0 



Applications of this exhibit to American practice will, of course, be 
modified by prices of manures and values of wheat and straw in different 
localities. 
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ECONOMICAL USE OF COSTLY NITROaENOUS MANURES. 

Euglisli experimentalists have found that in general not one-lialf of 
the nitrogen of such manures as guano, ammonia salts, and nitrate of 
soda, is recovered in the increase of the crop to which they are applied. 
As to the residue, a portion may remain comj)aratively inactive in the 
soil, and a considerable portion may, under conditions favorable to drain- 
age, be carried away and lost. With a view to these pGints,'experi- 
ments were commenced at Eothamsted, England, in 1871, to determine 
whether any economical advantage can be gained by applying such 
manures in comparatively small quantities near the seed, instead of 
larger amounts broadcast and harrowed in. In the following tabulated 
experiment with wheat, the plots measured one-quarter of an acre each, 
and the amount of seed in each case was one bushel per acre. The 
fertilizers in this and the barley experiment were intimately mixed with 
ashes of burned clay before application. The 146 pounds sulphate of 
ammonia applied on plot 2 contained nitrogen equal to that contained 
in 15 bushels of wheat, with straw in proportion, and the imperfect re- 
covery of the nitrogen is indicated by the fact that the yield on this plot 
was only 7 J bushels per acre in excess of that of the unman ured plot. 
That the soil cannot be expected to return any large additional percent- 
age of the nitrogen in seasons subsequent to that of the application lias 
been already shown by experiments at Eothamsted. In his report for 
1864, Mr. Lawes says that the unexhausted residue of nitrogen supplied 
in ammonia salts was but very partially and very slowly recovered in 
increase of crop in succeeding years, even with liberal applications of 
such mineral manures as were very effective when used in conjunction 
with newly-applied ammonia salts. 



Manures per aero, &c. 



Wheat per 
acre. 


Weight per 
bushel. 


straw per 
acre. 


Bush. 


Lhs. 


Ciot. 


m 


59,3 




31* 


59.1 


3Gi 


28i 


58.3 


351 



Tlnmanured, (seed dibbled 6 inches apart in the rows) 

146 pounds sulphate ammonia, (holes dibbled G inches apart, in rows, manure 

put in, and seed above) 

292 pounds sulphate ammonia, (broadcast, seed dibbled 6 inches apart in rows) . 



The subjoined is a tabulation of experiments on barley. The plots 
were one-half of an acre each 5 amount of seed, 3 bushels per acre, ex- 
cept on plot 5, which received IJ bushels of seed per acre. 



Manures per acre, &:c. 



Earley per 
acre. 


Weight per 
bushel. 


u 

<s> 

ft . 


Buah. 


Lhs. 


Cwt. 




53.9 


24| 




53. 3 


m 


40 i 


53.4 


261 


51 


53.0 


m 


5U 


53. 3 




5Gi 


51. G 


32| 



Unmanurcd ; seed drilled - 

One hundred-weight superphosphate; one hundred-weight nitrate soda; ma- 
nure broadcast ; seed drilled 

One hundred-weight superphosphate ; one hundred-weight nitrate soda ; ma- 
nures drilled ; seed above 

One hundred-weight supei-phospliate ; one hundred- weight nitrate soda ; ma- 
nures (with clay-ashes as usual) and seed mixed and drilled together 

One hundred -weight superphosphate; one hundred- weight nitrate soda ; holes 
dibbled six inches apart in rows ; manures put in, and seed above 

Two hundred-weight superpho.sphate ; two hundred-weight nitrate soda ; ma- 
nures broadcast ; seed drilled 
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FERTILIIZERS ON OATS. 

The following is a summary of tlie experimental statement of Mr. J. 
B. Lawes on the effect of different fertilizers on oats grown on the 
same land during the three years from 1869 to 1871, inclusive, at Roth- 
amsted, England : The previous croppings were, 1847 and 1848, clover 
dressed with different manures ; 1849 to 1859, beans, with different ma- 
nures 5 *1860, fallow 5 1861 and 1862, wheat, unmanured ; 1863, fallow ; 
1864, beans, dunged ; 1865, wheat, unmanured } 1866, beans, unma- 
nured ; 1867 and 1868, wheat, unmanured. The area of the experiment 
was three-quarters of an acre, which was divided into six plots. As to 
applications per acre, plot 1 was not manured ; plot 2 received 200 
pounds sulphate of iDotash, 100 pounds sulphate of soda, 100 pounds 
sulphate of magnesia, and 3 J cwt. superphosphate of lime made from 
200 pounds bone-ash, 150 pounds sulphuric acid of 1.7 specific grav- 
ity, and water ; plot 3 received 400 pounds ammonia salts, composed 
of sulphate and muriate of ammonia of commerce in equal parts ; 
plot 4 received 400 pounds ammonia salts, 200 pounds sulphate of pot- 
ash, 100 pounds sulphate of soda, 100 pounds sulphate of magnesia, 
and 3J cwt. superphosphate j plot 5 received 550 pounds nitrate of soda, 
(containing the same amount of nitrogen as four hundred pounds am- 
monia salts 5) plot 6 received 550 pounds nitrate of soda, 200 pounds 
sulphate of potash, 100 pounds sulphate of soda, 100 pounds sulphate 
of magnesia, ^nd 3 J cwt. superphosphate. The table gives results per 
acre : 





1869. 


1870. 


1871. 


Average for three 
years. 


' Oats per acre— bush- 
els. 


i 

■s ^ 


straw per acre— 
cwt. 


1 Oats per acre— bush- 
I els. 


Weight per bushel— 
pouncls. 


Straw per acre— 
cwt. 


Oats per acre- bush- 
els. 


Weight per bushel- 
pounds. 


Straw per acre— 
' cwt. 


Oats per acre— bush- 
els. 


Weight per bushel- 
pounds. 


i 

m 








19^ 


16g 


35 


H 


m 


331 


Hi 




35 


log 


2 


45 


38* 


24^ 


19i 




9| 


22 


35i 




28J- 


36i 


155 


3 


561 


37^ 


36f 


30 




17i 


57.^ 


36^ 


40| 


47i 


36i 




4 


151 


39i 


54 


501 


36 


28| 


58| 


35-J 


50 


CI* 


3GJ 


44i 


5 


G2J 


38i 


42f 


36i 


35i 


28 


55 


36f 


34f 


5U 


36^ 


33* 


G 


G9i 


38i 


49| 


50 


35i 


28f 


6Qi 


33i 


48i 


595 


36 


42* 



POTATO EXPERIMENTS IN SCOTLAND. 



The following is an abstract of a report of experiments made by Mr. 
Yool, of Coulard Bank, Morayshire, Scotland : The soil was a good clay 
loam of very even quality, in ^' very moderate agricultural condition,"' 
the subsoil a light sandy loam. The field was divided into sixteen 
plots of one-eighth of an acre each. Furrows were laid out, 27 inches 
apart, the manures were placed in the bottom of these furrows, and 
potatoes of the regent variety were dropped thereon, 10 inches apart. 
May 1, 1871.; the potatoes were then covered by running the plow 
through the iidge made between the furrows and throwing back the 
earth, according to the current practice of the,region. The after-culti- 
vation consisted of hand and horse hoeing, and finally earthing up. 
The potatoes were dug November 2, were, sorted over a l|-inch riddle. 
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and the large and small were separately weighed and pitted. At this 
time no diseased tubers were observed. On the 15th of March they 
were taken from the pits, the diseased tubers thrown out and the sound 
ones weighed. The diseased tubers amounted to about one-third of the 
whole crop, the proportion not varying greatly between the different 
plots, but being somewhat greater in the plots which received dung 
than in those which received artificial manure alone. The table shows 
the manures applied and the results obtained per acre, given substan- 
tially in the order of largest yield. The left-hand column indicates 
the relative locality of each plot : 



Manures per acre. 



4 hundred-weight sulphate of ammonia, 4 hundred- weight dis- 
solved coprolites 

2 hundred-weight sulphate ammonia, 4 hundred-weight dis- 
solved coprolites, 2 hundred- weight kainit 

2 hundred- weight sulphate ammonia, 4 hundred- weight dis- 
solved coprolites 

16 loads dung, 2 hundred-weight sulphate ammonia, 3 hundred- 
weight diasolved coprolites, 2 hundred- weight kainit 

1)0 

4 hundred-weight sulpliate of ammonia 

4 hundred-weight sulphate anmionia, 4 hundred-weight kainit. 
16 loads of dung 

Do 

4 hundred weight dissolved coprolites, 4 hundred- weight kainit. 

4 hundred- weight kainit 

Ko manure 

Do 

Do 

Do 

4 hundred-weight dissolved coprolites 



Large potatoes 
per acre. 



Total of large and 
small potatoes 
per acre. 



10 

9 

9 
9 
8 
7 
G 
6 
6 
5 



The sulphate of ammonia contained 24 per cent, of ammonia 5 the 
dissolved coprolites, 26 per cent, of soluble and 5 per cent, of insoluble 
phosphate ; and the kainit, or German potash-salts, 24 per cent, of sul- 
phate of potash. 



FERTILIZERS FOR SUGAR-BEET. 



Experiments were made at Rothamsted, England, in 1871, in apply- 
ing different manures for sugar-beet. The previous croppings were, 
1843 to 1852, Norfolk white turnips and Swede turnips, with different 
manures; 1853 to 1855, barley, without manure; 1856 to 1870, Swede 
turnips, with manures similar to those used in the following described 
experiments. The area under experiment consisted of about 8 acres 
divided into 40 plots, arranged in five series of eight plots each. The 
manurial applications per acre in series 1. were : Plot 1, 14 tons farm- 
yard manure. Plot 2, 14 tons farm-yard manure and 3J cwt. super- 
phosphate of lime. Plot 3 received no manure, and had not been ma- 
nured for thirty years. Plot 4, 3J cwt. superphosphate, 300 pounds 
sulphate of potash, 200 pounds sulphate of soda, and 100 pounds sul- 
phate of magnesia. Plot 5, 3J cwt. superphosphate. Plot 6, 3J cwt. 
superphosphate and 500 pounds sulphate of potash. Plot 7, 3J cwt. 
superphosphate, 500 pounds sulphate of jjotash, and 36 J pounds ammo- 
nia salts. Plot 8, no manure since 1853; previously, a part unmanured 
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and part dressed with superphosphate. Series 2 to 5 received the same 
applications as series 1, with the addition of the cross-dressings named 
in the table. 







Product per acre, (roots trimmed as for feeding, not for sugar-makin 


g,) 1S71. 






Scries one. 


Series two, cross- 
dressed with f)50 
pounds nitrate 
soda. • 


Series tiroe, cross- 
dressed with 400 
pounds ammonia 
salts. 


Series four, cross- 
dressed with 
2,000 pounds 
rape-cate and 
400 pounds am- 
monia salts. 


Series five, crosa- 
dressed with 
2,000 pounds 
rapc-calce. 


1 Plot! 


Hoots. 


Leaves. 


lioots. 


Leaves. 


Hoots. 


Leaves. 


Eoots. 


Leaves. 


. Eoots. 


Leaves. 


1 

2 
3 
4 
5 
6 
7 
8 


To7is. civt. 
18 3 
14 13 
7 11 
7 11 
5 12 
5 1 
5 18 
7 10 


Tom. civt. 
3 5 
2 14 
2 0 
1 5 
1 8 
1 4 
1 5 
1 14 


Tons. cwt. 
27 13 
25 IG 
22 3 
22 15 
2Q li> 
21 5 

20 19 

21 13 


Tons.cwt. 
6 19 
5 15 
5 12 
4 8 
3 14 
3 13 
3 18 
3 16 


Tons. civt. 
22 1 
21 15 
15 6 
17 10 

15 * 4 

17 4 

18 8 

16 2 


Tons.cwt. 
5 6 
4 6 
4 16 
3 5 
3 19 

3 4 

4 3 
4 15 


Tons. cwt. 
26 4 
25 2 
19 ]8 

22 15 
19 18 

23 11 
21 0 
17 19 


Tons.ciot. 
6 14 

6 7 

7 0 
C 3 
7 12 

6 11 
5 0 

7 11 


Tons. cwt. 
28 18 
25 4 

20 16 

21 7 
18 19 
21 0 
21 7 
20 7 


Tons.cwt. 
5 14 
5 5 
4 12 

3 19 

4 5 
3 11 

3 17 

4 9 



RETENTION OF PHOSPHORIC ACID. 

The following is a summary of a report by Professor W. Le Eoy 
Broun, of the University of Georgia, on recent experiments at that insti- 
tution, in testing the question of the leaching of phosphoric acid from 
the soil by heavy rains : Strong solutions of monobasic phosphates, ob- 
tained from commercial manures by dissolving superphosphate in water, 
were filtered through small quantities of red clay taken from a house- 
cellar and thoroughly dried. The filtrated liquid, tested by molybdate 
of ammonia, contained but the slightest trace of phosphoric acidj and 
though an excess of water, in imitation of a drenching rain, was after- 
wards applied to the soil, yet the phosphoric acid remained where it was 
first placed, showing that clay soils are substantially complete absorb- 
ents of this fertilizing element. 

DEEP PLOWING. 

The Kansas Farmer states that in the autumn of 1869 a Mr. D 

plowed 37 acres of land from twelve to fourteen inches deep, using six 
horses. Wheat was sown in September, and made a good growth that 
fall. The next season was very dry, but this wheat appeared to suffer 
no marked injury, and yielded 40 bushels per acre, while on adjoining 
land, plowed shallow, the average was not more than half as large. In 
his next experiment he added to these 37 acres an adjoining field of 
40 acres, and plowed the whole to a somewhat greater depth than that 
above mentioned, using a team of eight horses, four abreast. The 
growth .was very fine and even, and the average yield was a little over 
30 bushels per acre. 

RETENTION OF MOISTURE EY DEEP TILLAGE. 

Nessler states, as the results of bis experiments in deep culture, that 
a soil tilled to the depth of 12 inches lost only one-third of the quantity 
of water evaporated from an unstirred soil, and soil barely loosened re- 
tained 50 per cent, more water than the unbroken soil. The tilled soil 
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was drier at the surface than the compact soil, but at the depth of one 
foot is more humid than the latter, the upper layer of cultivated earth 
serving as a screen or mulch to the sub-layers. It is in accordance with 
the principle thus illustrated that the roller, passed over the field after 
sowing, secures to the seed-bed a suitable moisture 5 stirring the soil 
by harrows, &c., being in order when the roots have struck into the 
layer below. 

DEEP TILLAGE FOR A COURSE OF YEARS. 

Mr. Samuel M. Wherry, of Shippensburgh, Pennsylvania, reports his 
experience in subsoiling for eight years on a rolling upland farm, pos- 
sessing a rich heavy clay soil 6 to 8 indhes deep, with a yellowish red 
clay subsoil almost impervious to water and impenetrable by plant- 
roots. Limestone crops out frequently and nowhere lies more than 4 to 
J 8 feet below the surface. The following is his statement of the effects 
of deep tillage on his crops: 

CQrn.—ln ordinary seasons no appreciable gain in yield, but in seasons of extreme 
drought a gain of 30 to 50 per cent. In all seasons there is a notable disposition on the 
art of the corn on subsoiled ground to continue green, not even the blades turning 
rown until the frost comes. Consequently the ears do not harden so well on the 
standing corn, and care is required in cutting up. But the com comes out in good con- 
dition at husking-time, and the fodder is excellent. 

Wheat— A slight gain in yield, due to increased length of head. The straw is much 
stiffer and brighter, and the grain ripens from six to eight days earlier. This last is a 
decided advantage here. 

Timothy and cZorer— separate and mixed. — A large increase in yield, but greatly at 
the sacrifice of quality. In dry seasons, such as 1866 and 1871, a gain of 100 per cent. 
Th^ stems on subsoiled ground are much longer, coarser, and harder to cure, while the 
leaves have a peculiar and very distinct sicldy bluish-green color. Clover never seems 
to reach a state of maturity — never comes to full bloom — for the reason that green 
stems are all the while shooting up and overshadowing the blossoms. In 1870 subsoiled 
land, after first mowing, bloomed simultaneously and yielded a fair crop of clover-seed. 
The other half of the field was barren. The season was dry. It is certain that cattle 
and sheep prefer the subsoiled side of the field in pasturing the aftermath, (the only 
pasturing done.) 

Miscellaneous jparticulars, — Spring plowing can be commenced on subsoiled land from 
three to six days earlier than on land not subsoiled. After-plowings are much lighter 
oh the teams, but the plow does not run so steadily, and the furrow breaks irregularly, 
leaving the plowed surface ragged and uneven. In plowing oat stubble for wheat, 
deep, (as is done,) considerable of the previously broken subsoU is thrown to the top 
in very hard lumps, necessitating much additional labor in preparing a proper se^-bed. 
This has been the most serious difficulty encountered. 

The most curious fact observed is that the clover-plant on subsoiled land does not, 
as in unsubsoiled land, send down vertically a single long carrot-shaped tap-root end- 
ing in a straggling bunch of irregular rootlets; but the iDrimary root begins almost im- 
mediately to divide off into many (six, eight, and ten) side branches, each of itself a 
perfect main or tap-root with eide l)ranches. These main roots do not descend verti- 
cally into the ground, but incline strongly outward from the primary, and fill the whole 
surface-soil with thread-like roots. The difference is quite observable some time after 
plowing is done, when the unsubsoiled parts are covered with the severed roots, stand- 
ing upright in the air, while the subsoiled parts are, apparently, as devoid of roots as 
stubble ground. A closer inspection shows the true state of the case, and it is probable 
that a cubic foot of subsoiled ground will contain in weight more than twice as much 
root matter as a cubic foot of the unsubsoiled. 

Mr. Wherry remarks that the question of deep tillage is -not to be 
decided by the results of one or two seasons only. 

IRRiaATION IN ENGLAND. 

At Stoke Park, England, in 1871, 40 acres were put under irrigation, 
so managed as to temper the soil when dry weather came in, about the 
last of March, supplying moisture regularly, and in sufficient quantity 
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to i)revent the surface from crusting. Two crops of liay, estimated at 5 
tons per acre, were taken from this ground, and afterward, in August, 
120 large Highland bullocks were turned in, averaging three bullocks 
per acre. These remained till IS'ovember, receiving no food but the ir- 
rigated grass, and wjere kept in first-rate condition. On the contrary, 
430 acres unirrigated became so withered and bare from the' summer 
drought as to afford scarcely any food to cattle or sheep. In March, 
1872, guano was applied on the^ irrigated land and on the adjoining 
permanent pasture, not irrigated, the quantity and quality of applica- 
tion being alike in both cases. On the irrigated land a thick growth of 
grass, 9 inches long, was produced, grazed in the first week of April. 
At this latter date there was no appreciable change in the growth of 
the adjoining pasture further than a change of color to a darker green. 

FEEDING HOGS WITH CORN IN THE EAR AND COOKED MEAL. 

Mr. J. M. Billingsley, of Spring Valley, Indiana, in the latter part of 
1870 placed in his hog-house one of Anderson's steamers, and took 
twenty hogs, crosses of Chester White, Poland, and Berkshire, dividing 
them fairly, according to his best judgment, into two lots. Ten were 
fed with meal, cooked, 56 pounds to the bushel, as much as they would 
eat clean. The others were fed on corn in the ear, 68 pounds, to the 
bushel. Except in these particulars of feeding the treatment was uni- 
form throughout. The following table gives the result : 





Lot 1. 
Weight. 


Cooked 
meal. 


Gain. 


Lot 2. 
Weight. 


Corn in 
ear. 


Gain. 


December 1, 1870. 
December 10, 1870.. 
December 17, 1870.. 
December 24, 1870.. 
December 31, 1870.. 

January 7, 1871 

January 14, 1871 

January 21, 1871 .... 


Pounds. 
2,110 
2, 310 
2, 400 
2, 470 
2, 540 
2, 610 
2,670 
2,780 


Bushels, 


Pounds. 


Pounds. 
2,200 
2,340 
2, 450 
2,590 
2,650 
2, 750 
2,840 
2,960 


Bushels. 


Pounds. 


10 
8 
Si 
'7 


200 
90 
70 
70 
70 
60 

110 


12 

m 
11 

Si 
9* 
9 
11 


140 
110 
140 

60 
100 

90 
120 








670 






760 



Average daily gain, per hog : Lot 1, 1.29 pounds ; lop 2, 1.46 pounds. 
Average gain per bushel of corn : Lot 1, 1.18 pounds ; lot 2, 1.07 pounds. 
The cost of shelling the corn, carriage to mill, grinding, and cooking 
must be charged against the cooked meal. 



COOKED AND UNCOOKED FOOD. 

Mr. L. E. Bingham, of Bloomington, Grant County, Wisconsin, states 
that having purchased an Anderson steamer he commenced, February 
15, 1871, an experiment in feeding nineteen pigs about twelve months 
old, a cross of Berkshire with common stock. They had had previ- 
ously the run of the farm, and for two months had had all the corn 
they could eat. Their united weight at the beginning of the experi- 
ment was 5,082 pounds. For twenty-eight days they were fed as before 
with corn in the ear and all the water they would drink. At 4jhe close 
of this period their total gain in weight was 667 pounds, made from 
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feeding 55 bushels of corn— a gain of 12 pounds for eacL. bushel of 
corn. They were then fed with thick mush, made by binnging the 
water to a boiling heat and then stirring in the meal ground fine, with 
the steam still on, allowing the meal to cook live to ten minutes and 
adding salt: this was fed to them warm three times a day, as much as 
they would eat clean. At the end of twenty-eight days they were again 
weighed, showing a gain of 676 pounds made on 75 bushels of corn, 
less toll, a gain of 9 pounds for each bushel of corn consumed. He then 
put eleven of the pigs on raw corn again, continuing to feed the others 
with cooked meal. May 25, after a trial of six weeks, those on raw 
corn averaged a gain of 44 pounds each, and the others an average gain 
of 37 pounds. 

FEEDING WHEAT STRAW. 

The following account is drawn from an address delivered by Mr. J. S. 
Van Duzer, of Elmira, New York, before the Farmers' Club of that city, 
in October, 1872, on the merits of wheat straw as a component in winter 
feed for stock. Commencing the middle of December, 1871, his cows 
being then in fine condition, and drying off, he fed six quarts of wheat 
bran daily, with all the straw which the animals would eat, giving two 
meals per day and continuing this treatment six weeks. Afterward he 
changed the bran-feed to corn-meal and bran, one measure of the former 
to two of the latter giving four quarts of the mixture daily. This grain- 
feed was gradually increased toward calving, and a small allowance of 
hay was given in the morning after the straw and before the graiii-feed. 
Under this treatment the animals maintained a good appetite and were 
kept in thriving condition. Mr. Van Duzer offers the experiment as an 
illustration of the advantages which would result from a judicious use 
of good bright wheat straw in times of high prices of hay. Though 
the experiment was confined to cows not in milk, he considers it as 
pointing to the more limited availability of straw in winter feeding of 
cows in milk and beef cattle. With these classes of stock the value of 
the wheat straw should be heightened by some such preparation as cut- 
ting or steaming, and more grain should be given. And with any de- 
scription of stock there should be proper discrimination in management- 
feeding the straw^ chiefly in early winter, and from time to time making 
some variations in the composition of the feed. 

ASSIMILATION OF PLANT-FOOD. 

The results of experiments by M. Isadore Pierre show that at the 
period of blooming, the wheat plant reaches a maximum in the appro- 
priation of nitrogen, iron, phosphoric acid, potassa, magnesia, and soda. 
Lime appears to increase till within fifteen days of maturity, and silica 
increases during ripening. The plant ceases to appropriate mineral ele- 
ments (excepting silica) during the last thirty days of its growth. 
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DIGEST OF STATE REPORTS. 

INDIANA. 

The thirteenth annual report of the State Board of Agriculture con- 
tains the transactions of the board during the year 1871, the premiums 
offered and awards made at the annual State fair, reports from a largo 
number of county and district societies, an essay on hog-feeding in win- 
ter, addresses on the mineral resources of the State, &c. 

The annual fair, which was held at the fair-grounds near Indianapolis, 
from the 3d to the 8th of October, inclusive, was very successful, both 
in point of attendance and the number of articles exhibited. David 
M. Leer, of Grant County, was awarded the first premium on corn. He 
raised five acres, averaging 197 bushels and 22 pounds to the acre. Mr. 
Leer states that his laud is a black loam, with clay subsoil. This yield 
is the third crop raised on the ground. No manures or fertilizers of 
any kind were used. The ground was plowed in the spring 10 inches deep, 
harrowed one wayandrolled. Corn planted May 1, and, the ground again 
rolled. The corn wasplowed five times duringthe season. . Thefirst prem- 
ium on wheat was awarded William Kagle, of Hamilton County, who raised 
39 J bushels on one acre of ground. Alfred Welton, of Knox County, 
raised 54 bushels of oats on one acre, for which he was awarded the 
first premium. The same gentleman was awarded the first premium for 
an acre of timothy grass ; had raised on this amount of land 9,048 
pounds, or four tons and 1,048 pounds. 

Eeports from upward of fifty district and county societies shovf them 
to be in a prosperous and flourishing condition. 

Eecent surveys by the State geologist show the block-coal regions of 
Indiana to be of much greater extent than preceding surveys indicated. 
In an address before the Chamber of Commerce of Indianapolis, deliv- 
ered by Dr. J. W. Foster, of Chicago, the margin of this extensive and 
valuable coal-field is given as follows : Starting at a point on the western 
boundary of the State, (in Warren County,) about seventy-five miles south 
of Lake Michigan, the line is protracted thence in a southeasterly direc- 
tion to the mouth of Deer Creek, a few miles above Cannelton, on the 
Ohio Eiver. Within this area are included not less than twenty-four 
counties underlaid wholly or in part by the coal-measures. This, how- 
ever, i^ but a portion of that great coal-field which stretches uninter- 
ruptedly west, to near the borders of the Mississippi Eiver, including 
nearly two-thirds of Illinois, a large portion of Kentucky, and embrac- 
ing a combined area of not less than sixty thousand square miles. * * * 
The assemblage of rocks, made up of coarse and fine grained sand- 
stones, shales, fine clays, and limestones, which form the coal-meas- 
ures, embraces a vertical thickness of about 600 feet, and within this 
range there are not less than six seams of workable coal, each of which 
will be found to have its own peculiar properties, and giving in the aggre- 
gate something like 22 feet of solid coal. 

The annual report of the Indiana Horticultural Society for 1872 con- 
tains the transactions of the society for 1871, discussions on various sub- 
jects of interest to fruit-growers, reports from district committees and 
county societies, list of fruits recommended by the society for general 
cultivation, memoirs of the pioneer fruit-growers and nurserymen of the 
Ohio Yalley, essays, &c. 

The reports of the district committees showed a fair yield of fruit 
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tbrougbout the State, with the exception of strawberries and peaches. 
On the 23d of Ai^ril, when the strawberry plants were white with bloom, 
occurred a severe frost, which killed the bloom and seriously damaged 
the plants. This frost also damaged the peach crop, and being followed 
by an extremely dry summer the yield was meager and the quality of 
the crop very inferior. The apple, grape, and pear crops were very line. 

In a discussion on tree-planting, Dr. Furnas stated that many failures 
arose from a lack of knowledge as to how and when to plant. Trees 
should be carefully dug and transplanted to a well-prepared soil with as 
much dispatch as possible. Yery little exposure to the air often makes 
very serious work, the more especially when done late in the spring, 
when the sun is getting strong, the ground dry and hot, and the sap 
already in motion, forming little rootlets' which are easily killed. For 
this reason he recommends fall transplanting, and mounding up around 
the tree with clean earth to the height of 10 or 12 inches. This keeps 
the tree in place better thanastake ; it also keeps the ground warm about 
the roots, prevents mice and rabbits from gnawing the tree, at any rate 
as high as the mound, and in case the trees are killed by a severe win- 
ter preserves the roots for the starting of a new tree. The mound should 
be removed in the spring. Mr. E. S. Eogan advised the planting of trees 
more closely than is the habit of fruit-growers generally. Apple-trees 
set one rod apart will bear profitable crops before they will interfere, 
after which every alternate tree may be taken out one way, and in a few 
years more the same the other way, thus leaving the permanent trees 
two rods apart, which is about the proper distance for most varieities. 
Mr. Eogan thinks that fruit-growers raise too many varieties of apples, 
especially if profit is the main object. He recommends the following 
list as comprising the most profitable varieties : Eawle's, Janet, Hoop's, 
Cannon Pearmain, Ben Davis, Eome Beauty, Pennock, Clayton, Tulpe- 
hocken, Eambo, Smith's Cider, and English Golden Russet. In this 
discussion three varieties of apples which originated in Indiana were 
highly recommended, viz : Indiana Favorite, Oceola, and Wiley Sweet. 
Mr. I. D. G. Nelson regarded the Ben Davis as the most profitable among 
the many varieties of apples hehad cultivated. The tree is almost fault- 
less ; rarely ever splits or breaks down. The fruit is of uniform size, 
well colored, and large enough to sell readily for the best of prices. Mr. 
Nelson attributes the great disposition of the pear to blight to the over- 
rich soils of the West, stimulating the tree to an unhealthy excess of 
wood-growth. Mr. S. W. Pearson said he had succeeded better with the 
pear than with the apple. By planting trees 16 feet apart he got double 
the quantity from the same amount of ground. The secretary thought 
that too many varieties were grown. Like most fruit-growers, he had 
learned a sad lesson by experience with too many varieties. He said: 

I presume my former pear-orchards of seven hundred trees contained over one hun- 
dred sorts, while the profits were mainly confined to about one dozen varieties. These 
were about as follows, and profitable in the order in which they are named: Flemish 
Beauty, Bartlctt, Beurre d'Anjou, Onondaga, Howell, Sheldon, Vicar of Winkfield, Doy- 
enne Boussock, Beurre Clairgeau, LaAvrence, Buffum, and Belle Lucrative. Seven 
crops in succession, from one tree of the first-named variety, have netted $201.50. 

During the discussion on pear-culture the celebrated Occletree pear- 
tree, near Yincennes, was mentioned. This tree was i>lanted by the 
early French settlers, and is now over one hundred years old. It is 
said to have yielded, in 1834, 140 bushels of pears. 

In an essay on the profits of fruit-culture Mr. T. J. Templiu says : 

It is from the aggregate products of many trees or orchards that we are to determine 
whether fruit-culture, as a business, will pay. Let us take a glance at the value of a 
young orchard. At 30 feet apart, thoro will be about 50 trees to the acre. At ten 
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years from setting, these trees, if properly cared for, are wortli, at a low estimate, $10 
eacli. The fruit produced up to this tiine will, on an average, pay all expense of care 
and culture. Here, then, is a clear gain of $50 per acre for each year since setting, and 
a present value of $500 per acre added to the value of the land. For an orchard of 
ten acres this, would give us $500 yearly increase, and a present value of $5,000 besides 
the value of the land. On a farm of 160 acres this would give an annual increase of 
$6,000, and a present value of trees of $6,000. For the next five years these trees 
ought to yield an average of two barrels of apples per year, which, at only $1 per bar- 
rel, would give an annual income of $100 per acre, besides $50 for the growth in value 
of trees. At fifteen years of a^e we have an orchard worth $750 per acre, and have 
obtained fruit to the value of $500. Now, suppose it takes all this to pay expense of 
care, harvesting, marketing, &c., we still have built up an orchard worth $7,500 for 
every ten acres so occupied. 

In an address before the society on the strawberry and its culture 
Mr. W. C. Flagg stated that while the American species of strawberries 
cross freely among themselves, they cross with difficulty, and fre- 
quently not at all, with European species. Even upon European ground 
they have proved so superior in many respects to the European sorts 
that they have replaced them in the gardens and markets of the Old 
World. 

Report of 1872. — The fourteeuth annual report of the Indiana State 
Board of Agriculture for the year 1872 contains, among other things, 
the business transactions of the board, proceedings of the convention 
of short-horn breeders of the State, a list of the premiums offered and 
awarded at the State fair, a large amount of interesting agricultural 
statistics, essays on various subjects, reports from county and district 
societies, proceedings of the IsTationalSwiue-breeders' Association and the 
National Convention of Short-horn-cattle Breeders, both of which conven- 
tions were held in Indianaj^lis during the year, and, also, the report of 
Mr. E. T. Cox, State geologist, for the years 1871 -'72. The two reports 
combined make 917 pages. 

Mr. J. D. Williams, president of the board, in an address delivered at 
the January meeting, alludes briefly to the importance of the report of 
the State geologist, who has completed a thorough survey of the block 
coal-fields of Sullivan, Daviess, and Martin Counties, and partial sur- 
veys of other sections of the State. The iron-smelting or block-coal 
deposits, which had previously been traced from the northern limits of 
(xreeue County, have been followed along the eastern margin of the 
field to the Ohio Eiver, making in all an area of about 288,000 acres. 
The quantity of coal available for market purposes in the three counties 
surveyed in detail is estimated at not less than 8,371,217,916 tons. Ex- 
tensive deposits of iron-ore are also reported in Martin County, two of 
which are said to be 30 feet in depth. 

The annual State fair, which opened on the 30th day of September, 
and continued for six days, was one of the most successful exhibitions 
ever held in the State. The whole number of entries amounted to over 
four thousand, about one thousand in excess of the previous year. 
Much interest was manifested in the live-stock department, and some of 
the best horses, cattle, sheep, and hogs in the United States were on 
exhibition. The animal which attracted most attention was a short- 
horn Durham heifer, raised and owned by Messrs. A. C. & G. Shrop- 
shire, of Paris, Kentucky. She is represented as a most beautiful ani- 
mal, and i)erfect in every point. Her owners value her at $12,000. 
Black Eagle, a beautiful animal of the Oray Eagle stock, and owned by 
the same gentlemen, also attracted much attention. E. L. Cornthwaite, 
of Wayne County, exhibited a span of draught-horses, five years old, 
which weighed, respectively, 1,784 and 1,810 pounds. The fair was sue- 
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cessful in a financial point of view, as well as in the maijy superior 
articles exhibited. 

Eeports from county and district societies show these organizations 
to be in a healthy and prosperous condition. The iiumber of such so- 
cieties in the State is about fifty, frogi which reports have been made 
by forty-five. 

At the January meeting of the board an interchange of views was 
had among the members upon the questions of seeding ground to clover 
and flax at the same time, and upon early and late plowing for corn. 
Upon the first question there was quite a diversity of opinion. Some had 
found that the flax so shaded the clover as to kill it. Others had been 
successful, and found that the flax did not interfere with the clover to 
any greater extent than oats. As to early and late plowing, the testi- 
mony was almost unanimously in favor of late plowing for corn, many 
giving it as their experience if the ground were broken up after vegeta- 
tion had well started, say as late as the 20th of May, they secured per- 
fect immunity for their corn crop from the cut-worm. One gentleman 
had divided a field, plowing one -fourth in the fall, one-fourth on 
the 1st of May, and the remainder about the 20th of the same month. 
In sections plowed in the fall and early spring the cut-worms destroyed 
the entire set, while in the half of the field planted late only a few 
hills along the edge required to be replanted. 

In compliance with a resolution adopted at the March session of the 
board, a trial of implements used in the preparation of ground and the 
cultivation of crops was held at Indianapolis, commencing on the 10th 
and continuing up to and including the 13th of June. There wete one 
hundred and sixty-four entries of plows, cultivators, grain-drills, rollers, 
harrows, planters, dynamometers, &c. ^ Premiums amounting in the ag- 
gregate to $220 were disbursed. The' exhibition was very successful, 
and its regular continuance from year to year is recommended by the 
board. 

A convention of the cattle-breeders of the State was held at Indian- 
apolis on the 21st of May. The convention was largely attended, and 
much interest seemed to be taken in all its proceedings. Dr. Steven- 
son, of Greencastle, presided, and on taking the chair delivered quite 
an elaborate address on the subject of the breeding and rearing of short- 
horns. In giving the points of a pure or thorough-bred, he said that 
the general contour of the body should be nearly a square. The crops 
should be wide ; the line of the back straight ; the line of the belly 
nearly so, swelling a little behind the ribs ; the flank low ; the ribs bar- 
rel-shaped ; the loins wide, and the rump long and wide ; the back 
should be wide ; the thigh long and wide ; the legs short and compara- 
tively small, or at least not coarse 5 tail light ; hair soft and fine ; skin 
thick, soft, and elastic. The color should be red or white, or a mixture 
of the two, as roan or pied. In answer to the question as to whether 
short horns can be improved, Dr. Stevenson said : 

If these cattle are not susceptible of improvement, then the breed is perfect, and 
that perfection implies perfect uniformity. That this breed is not perfectly uniform 
does not admit of a doubt. If not uniform, then they are not perfect, and are suscep- 
tible of improvement just as any other imperfect breed of animals are. That they are 
no better now than they were a century ago, is no proof that they are not susceptible 
of improvement. The proper inference is, that breeders have failed to adopt such a 
course as would accomplish it. And there are reasons jialpable enough why breeders 
have thus failed. The great merit and deserved popularity of the breed, commencing 
with the Ceilings, has been the prime cause. The great demand for them has resulted 
in throwing upon the country all the bull-calves, good and bad, as breeders ; conse- 
quently, many bad bulls have been used, to the great damage of the breed as a whole. 
The high price paid for these cattle has turned all the breeders into speculators, and, 
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consequently, few have sought and practiced the art of breeding ; and the true test oi 
value, which is the shambles, has been neglected. The price now is too frequently 
made the test of merit. Under such influences, short-horns are in great danger ol 
deterioration. * * * j^^q breeder must know what constitutes a 

first-rate short-horn. Then the great principle is, tljat l^ke begets like. Therefore, he 
must select the best, and none but the best, as breeders. There is no herd of cattle, oi 
even a family, but there are better and worse cattle in it. The best should be retained 
and bred, and in the coui-se of thirty years' breeding this will be a better herd than at 
the commencement. That these cattle are susceptible of improvement there can be 
no doubt. There can scarcely two animals be found of like quality in all their points. 
One will be better in a certain point than the other, and worse in another ; and an 
inferior animal may be better in a point or two than the most superior. There is a 
cejrtainty, therefore, that improvement may be made. 

In a discussion which followed the delivery of this address, Mr. W. 
W. Thrasher alladed to the importance of good handling-qualities. His. 
attention was first called to the matter at a fair in 1854, when he served 
as one of the judges. Some seventeen heifers were brought into the 
ring looking as much alike as so many eggs; but in handling-qualities 
they were quite different. From experience, since gained, he knew good 
handlers made better beef than hard handlers. General Meredith coin- 
cided with the speaker. He thought there was a great deal in handling- 
qualities. Those soft to the touch fattened more readily than the Jiard 
handlers, and brought higher prices everywhere. Many hard handlers 
thrived well, but in consequence of the discrimination against them in 
the market it was not profitable for breeders to produce animals of this 
character. The feeding qualities, in his opinion, went with the hand- 
ling, as a general rule, although there were undoubtedly exceptions. 
In thirty yearfe' experience he had never known a hard handler to be a 
superior milker. Mr. Lowder spoke of the superior qualities of short- 
horns as milkers. He said thaf some men regarded short-horns as 
worthless for milk and butter, and especially for butter. There are 
some families of which this is true ; and many, who had been so un- 
fortunate as to get these cattle, believe they have tested the milking 
qualities of the short-horns, when really they have done no such thing. 
There are some families of short-horns which are as good milkers as can 
be found in the Avorld — as good milkers as the Ayrshire in regard to 
quantity, and the Jersey in regard to quality. He had a cow which 
yielded 22 J pounds of butter in ten days; and this same cow fattened 
very quickly. Mr. Thrasher said the Ayrshires were better average 
milkers, but when a good short-horn milker was found, she would prove 
much more valuable than an Ayrshire. He never knew a good short- 
horn milch cow which was not also a good feeder. 

On the second day of the convention a constitution and by-laws were 
adopted, the fifth article of which provides for an annual meeting of 
the' short-horn breeders of the State on the fourth Tuesday in May. 
After the adoption of the constitution the subject of grazing was taken 
up, and discussed at length. Mr. Lowder alluded to the necessity of 
grazing becoming more general. The continual taking of crops from 
the soil tends to its impoverishment, and the consequent impoverish- 
ment of the people. Mr. Thrasher spoke of blue-grass pastures, and 
said they should be well treated, and not overstocked. With proper 
treatment the older it gets, the better. A portion of the pasturage 
should be set apart ungrazed in summer for use in the winter season. 
He regarded the short-horns as the most profitable to raise. With the 
same keep, care, and treatment as common stock, short-horns will make 
the most beef, and beef which will sell for more. 

The president expressed his high appreciation of the economic ad- 
vantages of grazing to the country. The grazing of common cattle 
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was his principal business, and bad been for a great many years, and lie 
felt qualified to express an opinion on tbe comparative merits of short- 
horns and common stock for grazing purposes. Ho had thorough-bred 
steers which sold for $8.50, when the m?fcrket for best commou beef-cat- 
tle was but $6 per huridred, and some times 13 cents per pound had 
been realized for his Christmas steers. He believed in raising short- 
horns for the shambles, and knew from extended personal experience 
that it could be done with greater profit than raising common stock. For 
a long series of years the results of raising short-horns had realized 
profits fully 50 per ceiit. greater than he had been able to secure from 
gTazing common stock on the same pastures; and the farmer who raised 
short-horns for beef had fully 50 per cent, advantage over his neighbor 
who raised common stock. In reffirence to grazing he said th^t entire 
reliauQ/B should not be placed on blue-grass. From yea»rs of observa- 
tion he had found that a pasture of mixed clover and timotby would, 
during the months of May and June, put more flesh on cattle th^n blae- 
grass; but he would not recommend this for later pasturage. The 
greatest difSculty encountered by graziers was the short pasturage from 
the last week in July to the first week in September ; and if any one 
could discover a grass which would provide good pasturage during this 
period he would confer a great bles^g on the country. The best pas- 
turage he had been able to provide for bridging over this gap was red 
clover and orchard grass. The " English blue-grass," as it was called 
in his part of the country, but which, he believed, was the perennial rye- 
grass, was also very valuable at this time. Eed-top he had a very poor 
opinion of for any purpose. General Meredith coincided in thi^ view, 
and regarded red-top as comparatively worthless. The last-named gen- 
tleman thought that the earliest grass had very little strength in it, and 
he believed in feeding cattle a little grain when first turned to grass in 
the spring ; believed in it because it paid to feed it. 

Mr. Delos Wood, in the course of an essay on underdraining, recites 
the following experiments made ou drained and undrained land : 

The summer of 1871 was so exceedingly dry that I was often told that I would get 
nothing from that field, (recently nnderdrained,) but, on the contrary, it produced all 
the really good corn I had, while that a^oining, on the same kind of soil, and with 
precisely the same kind of treatment, except the draining, rolled up aind then burned 
up. Not a leaf on the drained land curled until the com was nearly ready to cut. At 
the harvesting the contrast was still more striking ; that on the drained land aver- 
aged 90 bushels of shelled com per aero, while on the undrained it was not over 35. 
This year it is in com again, with precisely^ the same results. Last fall I plowed the 
undrained part up into ridges, and left it to the action of the frost, then plowed it 
again in the spring ; but it has not produced one-half as much corn as the other. Its 
effects upon other crops are also well-marked. In wheat, winter-killing is almost done 
away with, as it is only on wet, heavy boUs that heaving takes place, and as vegeta- 
tion of all kinds starts earlier on the warm, dry soil of the drained land, wheat is 
usually ripened in time to escape the rust. 

A neighbor who has been experimenting on the effects of underdraining- on different 
crops, planted a small plat of potatoes upon a drained field, from which he dug 45 bush- 
els. In an undrained field of the same kind of soil, he measured off six times the same 
amount of ground, planted it with the same kind of potatoes, and gave them the same 
cultivation, from wnich he dug 62 bushels. 

The grass crop is not so much increased in quantity as improved in quality, the hay 
being of the very best, while all danger of its being displaced by sedge and other semi- 
aquatic grasses is destroyed. Usually, in our climate and soil, clover suffers the sec- 
ond season quite aa much as wheat from the extreme alternations of freezing and 
thawing, which throws the roots out of the ground, breaking the small, fibrous, work- 
ing roots, and thus kiUing the plants. 

In an article on the progress of manufactures in the State, the secre- 
tary states that three of the principal sewing-machines now in use are 
manufactured in Indiana, yiz : The Wheeler & Wilson, the Singer, and 
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the Howe sewing-machine. The buildings of the Howe company, 
located at Peru, were destroyed by fire in 1871, and were rebuilt and in 
operation in sixty days. This company employs five hundred men. 

The National Swine-Breeders' Association met in Indianapolis on the 
20th day of November. Delegates were in attendance from the States 
of Ohio, Indiana, Illinois, Iowa, Missouri, Kansas, Pennsylvania, and 
New York. A committee appointed at the May meeting of the State 
Swine-Breeders' Association, to prepare work for the cohyention and to 
name committees to determine upon the history and characteristics, and 
to prepare a scale of points for the respective breeds of swine, and upon 
the question of what constitutes thorough-breds, named committees on 
the following subjects and points : 1. What constitutes thorough-bred 
swine? 2. OnBerkshires; 3. Improved Cheshires or Jefferson County^" 
4. Chester Whites 5 5. Essex; 6. Neapolitan; 7. Magie or Poland-China; 8. 
New Jersey Reds ; 9. Suffolks and other small white English breeds; 
10. Yorkshires and other large white English breeds ; 11. Victorias. 

The committees made elaborate reports on the various subjects referred 
to them for consideration. As a general thing the reports are too lengthy 
for reproduction in this volume, and we can find room only for the con- 
clusion, or that portion wherein the characteristics or points of each 
distinct and well-defined breed is given. The committee, after stating 
that the Poland-China breed can be relied upon for the production of a 
progeny of like qualities and character, give the following characteris- 
tics : 

The best specimens have good length, short legs, broad straight hacks, deep sides 
flanking well down on the legs, very broad, fuU, square hams and shoulders, drooping 
ears, short heads, wide between the eyes, of apotted or dark cqlor ; are hardy, vigorous 
and prolific, and when fat are perfect models all over, pre-eminently combining the ex- 
cellencies of both large and smaU breeds. 

The committee on the Berkshire breed submit the following character- 
istics and markings : 

Color black, with white on feet, face, tip of tail, and an occasional splash of white on 
the arm, while a small spot of white on some other part of the body does not argue an 
impurity of blood, yet it is to be discouraged to the end that uniformity of color may 
be attained by breeders ; white upon one ear, or a bronze or copper spot on some part 
of the body argues no impurity, but rather a re-appearance of on ginal colors. Markings 
of white other than those named above are suspicious, and a pig so marked should be 
rejected. 

Face short, fine, and well dished; broad between the eyes. Ears generally 
almost erect, but sometimes inclining forward with advancing age ; small, thin, soft, 
and showing veins. Jowl fuU. Neck short and thick. Shoulders short from neck to mid- 
dling, deep from back down. Back broad and straight, or a very little arched. Ribs — 
long ribs weU sprung, giving rotundity of body ; short ribs of good length, giving 
breadth and levolness of loins. Hips, good length from point of hip to rump. Hams 
thick, round, and deep, holding their thickness well back and down to the hocks. Tail, 
fine and small, set on high up. Legs, short and fine, but straight and very strong, 
with hoofs erect, legs set wide apart. Size, medium. Length, medium ; extremes are 
to be avoided. Bone, fine and compact. Offal, very light. Hair, fine and soft ; no bris- 
tles. Skin, pliable. The Berkshires are hardy, prolific and excellent nurses ; their meat 
is of a superior quality, with fat and lean well mixed. 

The following arc given as the points of Neapolitan swine : 

Head small ; front head bony and flat ; face slightly dishing ; snout rather long and 
very slender ; ears small, thin, standing outward and forward nearly horizontally, and 
quite lively ; jowls very full but not large ; neck short, broad, and heavy above, with 
fjmall dewlap; trunk long, cylindrical, well-ribbed back; back flat, and ribs well 
arching oven in very low ilesh ; belly horizontal on lower lino ; hind-quarters higher 
than fore, but not Very much so ; legs very fine, the bones and joints being smaller 
than those of any other breed ; hams and shoulders Avell developed and meaty ; tail 
fine, curled, flat at extremity, with hairs on each side ; general color slaty or bluish 
plum color, that is, dark blue, with a cast of coppery red ; skin soft and fine, nearly 
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free from liair, which, "when found upon the. sides of the head and behind the fore-legs, 
is black and soft and rather long ; flesh to the feel fine and elastic. 

Disqualifications, — 1. Any color except uniform "black, slate color, plum color or 
coppery slate, more or less dark. 2. A coat of coarse hair. 3. Any evidence of impu- 
rity of blood or a cross. 4. Any deformity or malformation. 

The following are the characteristics of the Suffolk breed : 
Head small, very short ; cheeks prominent and full j face dished ; snout small and 
very short ; jowl fine; ears short, small, thin, upright, soft, and silky ; neck very short 
and thick, the head appearing almost as if set on front of shoulders ; no arching of 
crest ; chest wide and deep — elbow« standing out ; brisket wide, but not deep ; shoulders 
thick, rather upright, roundiug outward from top to elbow ; crops wide and full. Sides 
and flanks — long ribs, well arched out from back, good length between. Shoulders and 
hams — flank well filled out, and coming well down at ham ; back broad, level and 
straight from crest to tail ; no falling off or down at tail ; hams wide and full all 
the way down ; legs small and very short, standing wide apart, in sows just keeping 
belly from the ground ; bone fine ; feet small, hoofs rather spreading ; tail small, long 
and tapering ; skin thin, of a pinkish shade, free from color ; hair fine and silky, not 
too thick; color of hair pale yellowish white, perfectly free from any spots or other 
color ; size small to medium. 

The best specimens of the Essex breed may be known by the following 
scale of points : 

Color, black ; face, short and dishing ; ears, small, soft, and stand erect while young, 
but coming down somewhat as they get age ; carcass, long, broad, straight, and deep ; 
ham, heavy and well let down ; bone, fine ; carcass, when fat, composed mostly of lard ; 
hair, ordinarily rather thin. The fattening qualities are very superior ; as breeders 
they are very prolific, and are fair nurses. • 

The points and characteristics of a few other breeds are given, but 
they are so little known that we do not deem it necessary to quote 
further from the reports of the various committees. 

The committee tcT whom was referred a resolution to determine as to 
what characteristics a hog should possess to render it the most profita- 
ble to the raiser and consumer, made the following report : 

He must have a smaU, short head, heavy jowl, and thick, short neck; ears small, 
thin, and tolerably erect, not objectionable if they droop slighty forward ; must be 
straight from the neck back to flank ; must be let well down to the knees in brisket ; 
of good length from head to tail; broad on the back; ribbed rather barrel-shaped; 
must be slightly curved or arched in the back from shoulder to the setting on of tail ; 
tail, small ; long in the ham from hock to letting off the loins; shoulder not too large 
to give symmetry to the animal ; ham broad and full ; hair, smooth and evenly set 
on ; skin, soft . and elastic to the touch ; legs, short, smaU, and well set under ; broad 
between the legs; good depth between bottom and top of the hog; with pleasant, 
quiet disposition; should not weigh more than 300 to 400 pounds, gross, at twelve to 
eighteen months old, according to keep ; color may be black or white, or a mixture of 
the two. The above-described hog will measure as many feet from the top of the 
head to setting on of tail as he does around the body, and will measure as many inches 
around the leg below the knee as he does feet in length around the body ; depth of 
body will be four-fifths of his height. 

A committee appointed to determine a scale of points reported the 
following, aggregating 100 : 

1. Back, 10; 2. Long ribs, 8; 3. Short ribs, 7; 4. Shoulders, 8; 5. Ham, 12; 6. Length 
of body, 6; 7. Flank, 6; 8. Twist, 6; 9. Snout, 4; 10. Jowl, 3; 11. Face, 3; 12. Ear, 2; 
13. Neck, 4; 14. Belly, 4; 15. Skin, 5; 16. Hair, 3; 17. Bone, 3; 18. Legs, 3; 19. Feet, 
2;20. Tail, 1. 

On the subject of thorough-bred swine the committee report that 
only such breeds as are recognized in authentic history as of sufficiently 
remote origin, when bred in a direct line, to result in the establishment 
of a fixed type, capable of duplicating themselves with uniformity, 
should be regarded as thorough-breds- 

On the classification of breeds of swine at county and State fairs, the 
committee recommend the adoption of the following plan : OJass 1, 
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Berkshires. Class 2, Poland-ChiDa. Class 3, large white breeds, to 
include Cliesler Whites, Large Yorkshires, Large Lancashires, Cheshires 
or Jefferson County, and other similar swine. Class 4, small white 
breeds, to include Suffolks, Small Yorkshires, Small Lancashires, and 
other similar swine. Class 5, small black breeds j Essex and Neapoli- 
tans. Class G, cross-breeds, and all not eligible in the other classes. 

In accordance with a call issued the preceding year, a national con- 
vention of sliort-horn-cattle breeders assembled at Indianapolis on the 
fourth Tuesday of May, 1873. The convention was largely attended, 
delegates being present from thQ States of Wisconsin, Missouri, 
Michigan, Massachusetts, Maryland, New York, Ohio, Kentucky, In- 
diana, and Illinois. 

On the first day of the convention Professor Miles, of Michigan, 
ofifered the following resolution, defining the various grades of short- 
horns : 

Pure bred, full bred, and tborougli-bred, as animals of a distinct and "\Tell-definecl 
breed, without any admixture of other blood. 

Cross-breed, animals produced by breeding together distinct breeds. 

Grades, as the product of a cross between a pure breed and a " native." 

High grades, an animal of mixed blood, in which the blood of a pure breed largely 
predominates. 

These definitions were laid on the table for the time being, but were 
afterward taken up, warmly discussed, and finally passed by a small 
majority. 

After a lengthy discussion on the subject of over-feeding, the follow- 
ing resolution was adopted, as embodying the views of a majority of the 
convention : 

Eesolvedy That in the estimation of this conveation it is not only necessary iui suc- 
cessfully breeding short-horn cattle tiiat we should secure animals of fine form, 
pedigree, &c., but that they should be v>eU fed and cared for ; at the same time we 
look upon the practice of keeping up cattle without exercising, and feeding to their 
utmost capacity, for the purpose ot show and sale, as injurious to their health and use- 
fulness as breeders. 

A permanent organization jiras effected by the adoption of a constitu- 
tiou and by-laws, the election of pmna,nent officers, a board of directors, 
4&C. Dr. A. C. Stevenson, of Greencastle, Indiana, was elected as per- 
manent president. 

The following recommendations for the better management of jbhe 
American Herd Book were offered in the shape of resolutions, and after 
considerable discussion were adopted : 

JXesolved, That the name and address of both breeder and owner shall be given, 
together with the date of birth and color of the animal. 

llesolvedj That the ancestry of animals should be traced on both sides to imported 
animals, or those heretofore recorded in the American Herd Book with correct 
pedigrees, before they can be entitled to registry. 

Eesolved, That family names should belong to the breeder first claiming that name, 
in some agricultural paper of the United States or Canada, or in previous volumes of 
the Herd Book. 

Besolvedj That the i)erson under whose direction the animals are coupled shall be 

recognized as the breeder of the produce. 

A resolution recommending the establishment of an efficient professor- 
ship of veterinary practice in each agricultural college, and that said 
professorship receive a liberal €miowment from the college fund, was 
also adopted. 

. The convention adjourned to nieet in Cincinnati, Ohio, on the first 
Wednesday in December^ 1874. 
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ILLINOIS. 

The annual re^wrt of tlie secretary of the Illinois State board of agri- 
culture for the year 1871 contains, in addition to the business transactions 
of the board, detailed reports from important committees, essays on 

The preparation and management of a fruit farm in Illinois," " Culti- 
vation and preparation of vegetable and garden seeds," ^'Cultivation of 
flax and manufacture therefrom," "Manufactures in Illinois," "Planting 
and cultivation of forest trees," "Principles and plans of landscape 
gardening," " On the manufacture of soap," <&c. ; reports from a large 
number of county organizations ; an act relating to the organization of a 
department of agTiculture and defining the duties of the officers of the 
State board 3 proceedings of the Illinois State Swine Breeders' Associa^ 
tion and debates on the subject of swine breeding and swine rearing. 

In accordance with the provisions of an act passed by the legislature 
and approved April 15, 1871. creating a department of agriculture, the 
old society was soon thereafter disbanded and its records transferred to 
the keeping of the new State board created by said act. The old society 
did much toward the advancement of the agricultural and other produc- 
tive interests of the State, and in every way deserves the handsome 
tribute paid it by the new secretary. A condensed history of the society 
is given, with a brief synopsis of its more important business transac- 
tions, commencing with the first meeting held in May, 1853, and closing 
with the last one held in the same city on the 3d day of January, 1871. 
Records were in possession of the society showing its existence as far 
back as 1819, when the State was hardly one year old. 

Mr. James H. McConneil, of Sangamon County, has, for two or three 
years past, been making experiments with Indian mallow, (Ahutilon 
Avacennce^) better known among the farmers of the Western States as 
" stamp weed," " velvet leaf,'' " butter print," " button weed," &c. It 
is indigenous to many of the I^Torthern and Western States, and in some 
localities is a great pest to farmers. Mr. McConneil has succeeded in 
obtaining from the plant a surprising quantity of strong fiber, which 
appears to be suitable for all those purposes for which hemp is now 
almost exclusively used. Experiments in the manufacture of paper from 
the fiber have proven highly satisfactory, and it is thought it can also 
be made to take the place of jute in the manufacture of many articles 
in which the fiber of that plant is now exclusively used. Ropes manu- 
factured from this fiber were exhibited at the State fair for this year, 
and attracted much attention. A committee was apix^inted to examine 
raw and manufactured specimens of the fiber, and elicit from Mr. 
McConneil all facts relating to its value as a fiber plant, cost of cultiva- 
tion, and its value per acre. Froni the report of this committee we make 
the following extract : 

We are informed by Mr. McCoddbII that it will, Tvitli tlio same ground, care, &c. 
yield from 50 to 100 per cent, more tbau bemr) ; that the ground should l3e plowed 
deeply iu the fall and lightly in the spring, and seed sown at the rate of from 12 to IG 
quarts to the acre, in the spring, iu good corn-planting time, in the same manner as 
hemp ; that a swath 3 feet wide can be cut with a common reaper, or a wider swath 
with McCormick's hemp-reaper ; that it should be shocked the same as hemp, in the field, 
till cured, and the first crop water-rotted the same as hemp ; after this a second volun- 
teer crop will spring up the last of July, which may be cut and dew-rotted in October. 
The plants will grow from 9 to 14 feet high. The seeds are separated the same as hemp . 
The cost of cutting, per acre, is reported to be 75 cents ; the cost of water-rotting, $10 ; 
cost of dew-rotting, $5 ; cost of hand-cleaning, 5^1*2. The cost of cleaning with machinery 
is less than half that amount, while the cost of a good machine need not exceed $100 
in Philadelphia. This would bring the actual cost of the fiber, beside rent of land, at 
from $19 to $31 per ton. 
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The Messrs. McConnell are offeriDg to contract for the fiber at $100 per ton, for all 
they can get of water-rotted, of good quality, and $75 per ton of dew-rotted. But 
hemp, of the same quality is worth from $250 to $400, which leaves them a bonus of 
from 100 to 300 per cent, on their patent. The crop ia eaid not to exhaust the land if 
the refuse is restored to it. The fabrics exhibited wore certainly of very fine quality 
and strength, both in the fiber and the cordage. It receives all sorts of colors, and re- 
tains thjpm, it is said, nearly as well as wool. It is, therefore, of great value as a warp 
for carpets, rugs, and cloths requiring color. It loses 50 per cent, less than hemp, and 
is of a texture and appearance equal to the best Russian hemp, and about the samfe 
strength as Manila in cordage. 

Mr. James H. McConnell, who has paid much attention to the cultiva- 
tion of fiber plants, contributes a valuable paper on the cultivation of 
flax. He says this plant will do well on a variety of soils, but can only 
be brought to its fullest perfection in a rich, deep, and moderately moist 
soil, containing in its composition much vegetable matter. Good corn- 
lands will generally grow a profitable crop of flax. The land should be 
deeply plowed and harrowed, and rolled until a very fine tilth is reached. 
Plowing should take place as early in the spring as the complete depart- 
ure of frosts will permit, and the seed should be sown immediately 
after. The seed should be harrowed in well. In order to .secure an 
evenness of vegetation it is advisable to go over the land again with a 
light roller. The quantity of seed sown should depend upon the object 
desired^ If for fiber, about two bushels of seed, evenly sown, will be 
required to the acre 5 but if seed alone are desired, about one-half bushel 
to the acre will be found suflacient. Care should be taken to select good 
seed, as the success of the crop will materially depend upon this point. 
Proper seed for cultivation are bright, smooth, and very slippery, and 
plump and sufficiently heavy to sink in water. The interior of the seed, 
when broken open, should present a yellow-greenish appearance, and 
taste sweet and oily. 

As to the time of cutting and the proper mode of preparing the plant 
for fiber, Mr. McConnell says : 

If the finest fiber is desired, the crop should be harvested as soon as the blos- 
soms have faUen off. The plants should be bound in small bundles, and immediately 
submitted to the water-rotting process. If you contemplate dew-rotting the plants, 
allow them to stand until nearly ripe. As soon as they are cut down, bind the 
plants in small bundles, and place them in shocks of convenient size, to cure. When 
sufficiently cured, stack them well, and allow them to remain until the season for dew- 
rotting arrives, which is about the middle of October. If seed are desired, allow the 
crop to stand until ripe, and then treat it substantially in the same manner as oats. 
Ten bushels of seed and 600 pounds of fiber are good average crops ; but frequently 
as many as 20 bushels of seed are grown per acre on the fertile lanSa of lUinois. 

Alluding to the profits of flax culture, Mr. McConnell states that the 
farmers of Champaign County last season sold their flax-straw at a 
price which paid all expenses of raising the crop, and had left for profit 
from 10 to 15 bushels of seed per acre, which they sold at $2.50 per 
bushel. 

In the course of an article on manufactures in Illinois, Mr. James W. 
Dwyer alludes as follows to recent efforts in the manufacture of beet- 
root sugar : 

Notwithstanding much had been said and written upon this subject in this country, it 
appears that no regular or systematic effort to manufacture sugar from the beet had 
ever been attempted in the United States until the purchase of 2,500 acres of land in 
Livingston County in this State, and the erection of the sugar-beet factory at Chats- 
worth by the Messrs. Cheneith Brothers. Not having sufficient capital to fully carry 
out their designs, they formed a joint-stock company, the stock being mostly taken by 
parties in Springfield, who embarked in this novel undertaking more from motives of 
pure State pride and patriotism than from the hope of any large profits. Everything 
that was called for which money could procure was furnished without stint ; but, un- 
fortunately for the company, and stiU more unfortunately for the agricultuxe and manu- 
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facture of sugar iu the United States, the undertaking, after many years of experiments, 
disappointments, and difficulties at Chatsworth, was forever abandoned, and the ma- 
chinery and apparatus moved to Freeport, where Bnnn, Rosensteil & Co. are erecting 
another factory, and in which, if they are successfnl iu solving the problems of, first, 
securing a crop of beets grown by the farmers and purchased by the ton, and, secondly, 
of getting 7 per cent, of sugar of a first-class quality from those beets, the sugar-beet 
manufacture may be looked on as having got a permanent foot-hold in the State. 

A general impression seems to prevail that sugar cannot be made from beets grown 
in Illinois. This is a mistake. 

The j9ugar made from the last crop of beets was sold in the Chicago market, and 
was of as good a quality and brought the same price as the same brands of refined 
cane sugar ; and the beets grown at Freeport this past year were pronounced, by ex- 
perts, as fuUy equal to the beets grown in any part of Europe in the percentage of the 
sugar which they gave on strict chemical analysis. The sources of failure arose from 
other causes, among which was the want, from first to last, of a full supply of water. 
Coal had also to »e transported a lon^ distance at great cost, the supply failing at 
the most critical times ; the need of irrigation in the hot summer season, and the 
drowning of the plants in wet seasons; the costly and troublesome effort to grow, every 
season, several hundred acres of beets, instead of purchasing them from the farmers, 
by the ton. And the greatest difficulty was in securing, at any rate of compensation, 
skilled employes, practically acquainted with the mechanical wants of the concern, or 
possessing the requisite skill and practical information demanded for the conversion 
of the juice of the beet into first-class merchantable sugar. 

Next to the manufacture of iron, there is no other undertaking, combining field cul- 
ture, stock-feeding, and a highly valuable manufactured and profitable article, which 
can be embarked in by our people, and which holds out such brilliant prospects of 
success, as that of converting the juice of the beet into Sugar. That it can be done in 
this State, and done with large profit to the farmer and the manufacturer, does not 
admit of a doubt in the minds of those who have made themselves familiar with its 
history and cultivation in Europe, and of its failure in this State. In Europe the av- 
erage yield of the roots, in the district where it is cultivated for sugar, is rrom 15 to 
20 tons to the acre. The yield of first-class sugar is 7 per cent., or 280 pounds to the 
acre, of 20 tons of roots. Allowing that our crops in Illinois yield only 10 tons of 
beets to the acre, thift would give, p.t 7 per cent, of a yield, 1*40 pounds to the ton, 
which would net in market, at present, at 15 cents the pound, $21 to the ton, or $210 
to the acre ; and as a factory would work up 50 tons of roots each day, the value of 
the daily work would be $1,050. At these figures the factory could very readily pay 
$5 a ton, which would leave a balance in favor of the factory of $800 on each da^'s 
work of 50 tons ; or, at $10 the ton, it would leave a daily balance of $550, or a mar- 
gin sufficient to cover all the expenses of manufacturing such as the manufacture of 
on other commodity can exhibit. 

After contrasting the difference in the profits of sugar-beets at from 
$75 to $100 per acre, and corn at 30 cents per bushel, or $9 per acre, 
Mr. Dwyer closes his reference to this promising new industry as fol- 
lows: 

The present effort to establish this interest at Freeport should be regarded as highly 
praiseworthy, but it must be confessed that a failure would be almost fatal, for the 
next twenty-five years, to the sugar-beet business in this State, and for this reason 
other expeiiments should be tried, and that extensively, in different parts of the State, 
so as to make a test of the soil, climate^ yield per acre, and percentage of sugar. 
Were the State of lUinois part of the dominions of the King of Prussia, there is not a 
county in the State but would have been tested as to capability for producing sugar 
from the beet ; and long ere the present day the smoke ascending from the chimneys 
of hundreds of sugar-beet factories would be visible aU over the State, retaining more 
wealth, now expended by us for foreign sugars and establishing an outside trade, than 
any other agricultural interest can ever hope to do, because of the ability of sugar, 
Irom its great compactness, to submit to a rate of freights that would be impracticable 
with our grains, meats, and other bulky products. 

There has been some objection to the European larch, and its cultiva- 
tion in artificial forests has been discouraged, but it is highly com- 
mended for various reasons in a paper contributed by Mr. H. J. Dunlap. 
This gentleman says : 

No tree excels the European larch in rapidity of growth, strength, and durability. I 
need not recount' the many other uses to which this wood is adapted, but will consider 
it merely as a wind-break, for vineyard stakes, posts, and ties. As a grower, the tree 
is upright, symmetrical, and strong. ^ Two-year, old plants I consider best for planting. 
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At that age tliey average 1 foot in height, and at six years from plantiDg will be from 
8 to 10 feet high, and 2 to 4 inches in diameter; provided, always, that the same cul- 
ture is given them that is given to com. At this age the trees may be thinned to 4 
feet apart. They do not require farther culiivation, their dense growth so shading the 
ground that weeds cannot grow. At teii or twelve years from planting, a msgority of 
these trees will make good fence-posts, more durable than any other wood. 

Mr. Dunlap regards the osage orange as next in value to the larch, 
both as to rapidity of growth and durability, when properly cultivated 
and grown to sufficient size. When grown Ibr stakes, posts, and ties, 
the trees should be planted about 20 inches apart in the row, and the 
rows 4 feet apart. An annual pruning must be given to induce the 
trees to run up, and prevent the wasting of its strength in side branches. 
At sis years these trees Will make vineyard-stakes, handspikes, &c., 
and should be thinned out one-half. When given siilficient room the 
tree igrows very fast, and but a feW years will be required for it to grow 
large enough for posts. The wood, when seasoned, is very tough, and 
answers admirably for mallets, buts, hubs, wagon-arles, &c. No insects 
prey upon the young plants, and it makes a large and very fine orna- 
mental tree.- He regards the yellow locust as objectionable, because of 
the depredations of the borer, which has destroyed most of the yoiing 
forests of the State. 

Mr. Dunlap gives the following directions for planting nut-bearing 
trees: 

The seed of all nnt-hekring ti-eea should he plaoited in autumn, in ground well pre- 
pared with the plow and harrow. iPurrow out the ground with a small plow, in a 
similar manner as for potatoes. Drop the nuts at suit^ljle distances apart;, say 1 or 2 
feet, for these trees must remam where the sefed is planted, as none of tnem trans- 
plant readily. Acoms, hickory, and cheeftnuts shbnid he planted as soon as they fall ; 
a few days' drying injures their germinating ■qualities j coYier 2 inches deep, and mnlcn 
the rows with straw. Walnuts, hoth white and hlackj may he covered 3 inches, and 
should also he mulched. These trees all i-ecjuue dry soil ; it is useless to plant on wet 
l^nd. The young plants should he kept tree of weeds for two or three ye?tfs ; after 
that they can take care of themselves. 

Mr. James W. Dwyer contributes an article on the m^ufacture of 
soap. He gives the following process for the tuanufactiire of hard 
soaps: 

After the raw soda or barilla is ground or ponMed^^ it is placed in a vat in alternate 
layers with unslacked lime, the bottom layer being lime. Water is allowed t6 infil- 
trate through those layers, and the lye is secured as it trickles through a hole in the 
bottom of the vat. The lime absorbs the carbonic acid of the soda, making the lye 
caustic or fit for the soap-kettle; and the quantity of lime applied must be in propor- 
tion to the quantity of carbonic acid in the soda. * * To every 20 pounds 
of tallow add one gallon of weak lye, and boil until the lye is spent. The mass must 
then cool for one hour, the spent Iv© drawn off, and another gaUon o^ strong lye added ; 
the mixture again boiled until the seiftonddbse <>f lye iS erpent; and the same process 
must be repeated for several days, tittil the mixture, If properly managed, is converted 
into white tallow soap, which Ishonld he allowiJd to ebol gradnaUy and settle, when it 
is poured into molds, and wh^nsoHd it is ont into the l^ar^ which a-re found in our 
markets. Twenty ponnds of ^sQlow ought to mate 30 pounds of first-quality hard 
soap, allowing three pounds of soda-ash for every SO perinds of tallow. The balance 
of the weight is made up by the large qtiantity of Waiter which enters into combination 
with the grease and alkali in the course ^of saponificittibn. 

When yellow or resin soap is required, the haM soap has to be made in the usual 
manner, and at the last charge of lye, or w^en the ^o^y mass ceases to absorb any 
more lye, one-third the weight of pounaed resih is introduced, the mixture constantly 
stirred, and the boil kept up yigoi-ously tlntil the resin has become incorporated with 
the soap. The whole must stand until it settlies, and'the 6Kmp then dipped out. Eesin 
soap, when well made, should be a fine, bright color. 

The writer then gives the fallowing directions for making soft or 
potash soap: 

The principal difference between haffd and soft soaps is, that three parts of fat 
afford, in general, fully five parts of hard soda-soap ; but three parts of fat or oil win 
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afford six. or seven parts of potash-soap of a moderate consistence. From its cheap- 
ness, strength, and superior solubility, potash-soap ia preferred for many purposes, par- 
ticularly for the scouring of woolens. 

The lyes prepared for making soft soaps should be made very strong, and of two den- 
sities, as the process of making p<)tash or soft soap differs materially from that of 
making soda or hard soap. A portion of the oil or fat being placed in the boiling-pan 
and heated to near the boiling-point of water, a certain portion of the weaker lye is 
introduced and the fire kept up so as to bring the mixture to the boiling-point ; then 
some more oil and lye are introduced alternately, until the pan is filled. The boiling 
is continued gently, strong lye being added until the saponification is complete. The 
fire should then be removed, and some good soap, previously made, added while cool- 
ing ^down, to prevent any change by evaporation. One pound of oil requires about 
one-third of a pound of Ainericau potadh, and will make one and three-quarters to two 
pounds of well-boiled floap, containing about 40 per cent, of water. Sixty pounds of 
lard will make 100 pounds of first-class soft-soap by using one and a half cans of con- 
centrated lye, which is made from salt, and is really a soda-lye. 

The first annual meeting of the State swine breeders' association met 
in Springfield on the 3d day of January, 1870, and held a two days' ses- 
sion. The meeting was well attended, and a lively interest seemed to 
be taken in the discussion of all subjects relating to swine-breeding and 
pork-raising. A committee on statistics was appointed to collect such 
information as might be thought useful in the advancement of the inter- 
ests and the protection of the breeders of swine and pork-raisers of the 
State. Much general information was obtained by those present ftbm 
public and private discussions upon the subject of feeding, breeding, 
erection of proper buildings, amd the management of hogs. The follow- 
ing is a synopsis of the general points discussed : 

1st. It was the universal opinion that during the season of low prices, 
a greater exertion should be put forth to improve the quality of stock, as 
the very best means through which to realize a profit. For illustration : 
Take pork at $5 per hundred-weight, as the standard. If the price shall 
depreciate 10 or 20 per cent, annually from this, should we improve the 
quality of animals 10 or 20 per cent., we still receive $5 per hundred- 
weight for the product } but if the price should advance in the same pro- 
portion, it would give a much larger profit. 

2d. It was the general conviction that the breeding of all the various 
breeds of swine having distinction should be encouraged, as deteriora- 
tion would most likely follow if confined to but one or two of the most 
popular. 

3d. The best mode of treating sows after farrowing was believed to be 
to give them food that w^ould create a supply of milk for the young. Im- 
mediately after farrowing but little food should be given, except some 
simple drink, and for several days thereafter judgment should be used 
in feeding, giving food in moderate quantities until the pigs are a week 
old, when a more liberal amount may be given. Young pigs should be 
taught to eat as soon as possible. 

4th. Young pigs, after weaning, should have the best care, and the 
best food should be given them. Milk, sweet or sour, with a little meal, 
or oats and corn ground together, will be found excellent, if properly 
fed, and the young pigs allowed plenty of exercise. 

5th. It was believed that more profit could be realized by turning pigs 
into market at the age of from nine to fourteen months, than at any 
other age. 

6th. The plan of feeding best calculated to realize the greatest profit 
would depend upon circumstances. First, the price of grain ^ second, 
tlie expense of grinding ; third, the cost of feed. If the two latter re- 
quirements can be cheaply done, it may be made a source of profit. If 
too expensive, shelled and soaked corn will pay mucli better than to feed 
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corn in the ear. Ground and cooked feed will make more pork for the 
amount of corn consumed than if fed in its raw state, or in the ear. 

7th. Upon the subject of disease among hogs, and its cure, but little 
interest was manifested, although reports came in of the prevalence of 
disease and destruction of many hogs during the year. 

IOWA. 

The report of the secretary of the Iowa State Agricultural Society for 
the year 1871 contains a vast amount of statistical information, show- 
ing the progress of agricultural and other productive industries of the 
State, the business transactions of the society, the list of premiums offer- 
ed and awarded at the State fair for this year, reports from various com- 
mittees and special experimenters, besides essays on dairying, fencing 
in Iowa, feeding hogs, on farm stock, draining, cheese- making, &c. 
There are also appended to the report the proceedings of the second an- 
nual meeting of thelowa Bee-keei^ers' Association, and the proceedings 
of the Eastern Iowa Horticultural Society. 

The report shows, first, an increase of the average of the cereals, with 
improved quality and increased quantity of corn, wheat, oats, and bar- 
ley ; second, marked improvement in farm stock, and a perceptibly 
growing attention to sheep ; third, greater success and faith in the cul- 
ture of sorghum ; fourth, a gratifying tendency to a more varied sys- 
tem of husbandry ; fifth, more systematic utilization of fertilizers ; sixth, 
an improvement in the varieties, and the best crop of tame grasses har- 
vested for several years ; and, seventh, a marked degree of advance- 
ment in all the departments of taste and refinement, exhibited in fruits, 
flowers, and the ornamentation of farms and homes. 

The corn crop for this year was enormous. Estimating the area cul- 
tivated at 2,500,000 acres, or nearly one-fourth of all the land in culti- 
vation in the State, and the yield at 40 bushels per acre, and the entire 
product will be 100,000,000 bushels. This increase in the production of 
com brought with it a proportionate increase in hogs, cattle, and other 
farm stock, the greatest increase, however, being observable in the in- 
creased number and quality of hogs. 

There has also been a large increase in the number of sheep reared 
and pounds of wool produced. Taking the returns of the last "census 
as a basis, the secretary estimates the number of sheep within the State 
at one and a half millions, and the shipments of wool at neiarly or quite 
5,000,000 of pounds. The shipments from ascertained sources reached 
3,074,674 pounds. As in many other States, dogs continue their depre- 
dations, and many valuable flocks are continually being decimated by 
their nocturnal visits. In 1854 the number of dogs within the State 
was given at 86,060 ; in 1860 the number had increased to 125,207, and 
in 1868 to 147,623. The number has greatly increased since and is now 
estimated at 170,256. Laws passed with a view to their extermination, 
by the imposition of a heavy tax, remain unexecuted. 

Increasing interest is manifested in the cultivation of sorghum. 
Thirty-four counties report a crop averaging from 100 to 300 gallons per 
acre. The yield of syrup from the crop of 1870 was 2,979,480 gallons, 
and that of sugar 16,500 pounds. The yield of syrup for this year, 
based upon returns already received, is estimated at 3,500,500 gallons, 
with a corresponding increase in the production of sugar. Mr. William 
Smay, of Story County, was awarded a premium by the society for the 
largest yield of syrup per acre. He planted one acre and forty-four 
rods of the Otaheitan variety, and one hundred and forty-four rods of 
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the White Imphee. Of the latter he raised at the rate of 305 gallons 
of syrup to the acre. The cost of cultivation and manufacture was $70. 
The syrup being valued at 50 cents per gallon, left him a net profit of 
$82.50 per acre. The following is Mr. Smay's system of planting 
and cultivating sorghum : 

1. One of the most important things is to select a suitable piece of ground, as all 
soils will not produce good sorghum. It should be dry land ; a light sandy soil will 
produce much the best syrup. During the last six years I have made upwards of 9,000 
gallons. In working cane that has been raised^ by different persons and on different 
soils, I have always made the best syrup from cane that was grown on a warm sandy 
soil. Tiast fall I had a fair test : two of my neighbors planted cane; each used the same seed ; 
one of them had a dry farm and the other had a flat wet farm, with a cold soil, a soil 
that some of our farmers caJl blue ruin. These two men cut and hauled their cane at 
the same time. I first tried that grown on the wet land. The yield of sap was good ; 
it also boiled nicely until it began to thicken, then it darkened and smelled very un- 
pleasantly. We tried it in different ways, but the syrup continued dark, and, worst of 
all, the syrup had an unpleasant taste. We called it worthless and stopped grinding 
and commenced on the other man's, and with the same work made very good S3rrup. 
We gave the other a second trial, but with no better result. 

2. There is not much difference as to when the ground is plowed for cane. Last 
year I tried both fall and spring plowing but could not see any difference in the cane. 
The main thing is to plow deep and harrow well, so as to get the ^ound mellow, as 
cane-ground jshould be in good condition so as to bear early cultivation. 

3. Plant as early as possible, if the conditions will allow, about one week before you 
plant com. There is no danger of good seed rotting in the ground if planted early. I 
have always made the fairest and best flavored syrup from cane that was planted in 
drills. I find that drilled cane, planted about three feet eight inches apart, is best ; it 
makes but little difference whether the cane is driUed continuously or grown in hills 
eighteen inches apart. 

4. One of the most important rules is to cultivate early and often. Cane, while smaU, 
will bear any kind of rough handling better than neglect ; therefore the hoe and plow 
should be used with great freedom ; but when it gets to be 10 or 12 inches high it 
should not be cultivated deepf as the roots extend from one row to the other and take 
up every inch of the ground. At this stage the weeds should be cut off with a hoe or 
pulled up. With regard to thinning out or removing suckers for a permanent stand, 
this must bo regulated by the quality of the land. If the land is rich and strong, such 
as would produce 50 or 60 bushels of com to the acre, it will do to leave from three to 
four stalks to every running foot; if planted in rows both ways, allow from six to 
eight stalks to stand in each hill. It is better to thin while small, so as not to disturb 
the roots of that left standing. It will do but little good to cut them off with a hoe — 
they don't mind that much. 

5. In harvesting, never allow the cane to stand in the field after it is stripped. This 
will injure it more than any other thing. It is contrary to nature, and either drives the 
sap to the roots or causes it to ran out at the joints and bruises from blading. If al- 
lowed to stand many days the sap which runs from the stalk ferments, and causes the 
syrup to be dark and gives it an unpleasant taste. My method of stripping is to use a 
long, flat stick, made in the shape of a sword ; a lath will do very well. It is much 
easier stripped with a stick than with the hands. In two or three strokes nearly every 
blade can be knocked ©ff a hill. The dead blades on the butts of the stalks should be 
carefully taken off, as they are very dirty and color the syrup. 

6. The plan of my furnace is one main fumace with two pans, and a small side fur- 
nace to finish off on the back pan, being ten feet long and the firont one five feet ; the 
side pans are five, and each of them two aM a half feet wide. The j uice is conducted 
from the mill to the pan by a lead trough mnning in at the back end of the long pan, and 
I)assing from that through a iibucet into the front pan, thence into the side furnace, 
where it is boiled to its proper tffickness. The fire passes from the side from under the 
front end of the long pan. This fumace worked well ; the back pan worked like a 
charm. The juice ran in at the back end continuaUy, and the heat from both of the 
fires passing under it, it boiled over half of the way back, in a continual foam, working 
all the scum to the back end, where it could be easily removed. The back pan did its 
work so well that there was scarcely any skimming to be done on the front pan, while, 
in the front pan, it boils very rapidly, and when boiled to the proper stage it is run off 
into the side pan, where it is finished over a slow fire, and in this way can be boiled to 
any thickness you may wish, without danger of scorching it. 

As early as January a very fatal disease attacked the hogs in the 
neighborhood of Davenport. The epidemic spread rapidly, and by No- 
vember had passed over the counties of Appanoose, Clarke, Madison, 
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Marion, Page, Tama, Washington, Jefferson, Black Hawk, Lee, Wayne, 
FreiDont, Dallas, Jasper, Bremer, Locas, and other counties. In som^ 
counties the first symptoms of the disease manifested themselves by 
causing extreme drowsiness, followed by severe convulsions. In others 
the disease commenced with staggering, followed by the inside of the 
ears and legs turning purple. Thousands of hogs perished ; in some 
sections the loss was at least 35 per cent^ while in others it was still 
greater, not one in fifty reooveiying. Ko remedy for the disease was 
discovered. 

Mr. 0. D, Beeman, contributes a paper on the feeding of hogs, from 
which the following extract is made : 

Indian com is and must remain the chief food for making pork. Should it be ground ? 
The whole average cost of grinding to Iowa farmers, incmding time and team, would 
doubtless amount to the value of one-fourth of the grain. Then, will four bushels of 
unground corn m^e more pork than three bushels of ground ? Yes, if cooked. And 
now I desire to give you a plan for properly cooking corn, which is by so cheap a 
method that it is within the reach of every farmer in the land. Procure a pine plank 
2 feet wide, cut off two pieces 7 feet long each, for the sides of a box ; two pieces more 
are now required, each 28 inches long and 20 inches wide, for the ends; bevel the lower 
side of the end pieces (at an angle of forty^flve or more degrees) to an edge ; nail the 
ends on the side pieces even at tne top. Now we have a box, except it has no bottom ; 
nor are the ends covered, lacking 4 inches on each, but a sheet of Russia iron 8 feet 
long and 28 inches wide will complete it. Nail it on with two rows of three-penny 
nails, but where the iron laps on the beveled edge of the end boards, put in around 
the corners a few six-penny nails to prevent breaking the iron in turning a square 
comer. The iron reaching part way up on each end is to prevent burning ^way tie 
wood. That the bottom may not sag, put across two bars of one and a half by half 
inch iron, dividing it into three spaces of 2i feet each. 

Such a box will hold 24 bushels, but 8 bushels of dry corn will swell to fill it when 
cooked. It will not leak (if nailed strong with long nails) even if the end pieces are 
nailed on rough. The outside should be dressed and painted to prevent checking in 
dry weather. A low brick or stone furnace, 22 inches wide inside, with door j&"ont and 
grate, should be built, and the tank above described set upon it. Pat as much water 
as the grain you intend to cook wiU sa^ up in cooking, (an inexperienced person will 
never put in water enough at first,) and when it is heated to the boiling point close up 
the draught, put the grain into the water, and put a board cover over the top. Now, 
the cover, sides, and ends, being mostly of wood, and at the bottom a hot fhrnace, heat 
win not escape, and it will cook most thoroughly without any more fire. The above- 
describpd tank is of sufficient size for twenty-fivB or thirty hogs. For more hogs in- 
crease the si^e or make additional tanks. The benefits of cooked food are twofold. 
First, the grain is aU digested and nothing lost. Second, the risk of overfeeding is re- 
duced to almost nothing, the same amount being of three times the bulk, the stomach 
is fiUed before the hog gets too much. We are always anxious to fatten our hogs as 
fast as possible, and in feeding dry grain are apt to feed too much, (which is worse 
than throwing the corn awayj) so t&t the hog overloads his stomach and it becomes 
diseased, consequently we continuaHy hear the complaint among farmers that their 
hogs are not doing well. If the hog leaves his feed and lays down before it is all eaten, 
helias been fed too much. Take what is left away, and in future feed less. My own 
method has been to cook grain without grinding, as above directed, and let it stand 
until it soured a little. Then fed it has been attended with excellent results. * 

* * Charcoal and ashes should always be within reach of hogs. A little salt 
is also beneficial. If a hog becomes constipated, feed nothing but wheat bran mixed 
with slop from the house, and it will soon be corrected. To make pork cheapest, feed 
liberally from a pig to the day of butchering. 4 

In the course of an article on hedge-fences, Mr. M. W. Eobinson gives 
his preference to the Osage orange. He attributes a large majority of 
the failures with this fence to a lack of knowledge of the habits and 
requirements of the plant and inexperience in its cultivation. When 
planted in dry land, and given proper care and attention, a number one 
fence can be made complete in from three to four years, at a cost, in- 
eluding everything, of from 50 to 75 cents per rod when turned out. 

The native honey locust, which is found growing in every section of 
the State, he regards as the next best plant for a hedge, From expe- 
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rimenta he is s^^ed tbf^t thiaAredg© CfW. bie flaade a complete success. 
Hi& plan for preparisg the seed for plmtiBg- is m ibllows : 

Gather them iu tii& wtfaen f«By rijE>e and oommciiee to fall of their own accord, 
shell aad atore them in n coq^ aUy pldoe^ ta nieiiie them not tA mold. Id the spring 
iu good weather, aintL?^Lt tbfj tleie plantteg com, ptat thran in a bowl or crock, and 
pour boiling watef on th^B^ wi^l the seed lire €OY«red, and le* them stand iu a cool- 
plaoe eight or ten kours ; thm pioiir thia water sml put on boiling water as befclre. 
After standing from fonr to sis Ikonjs dtlin off the water again, and .they are ready 
imme^ately to pliuat ii^ tbe erotindy "wlU^ must have been well prepared by plowing 
up rnto-a ridffe where tt*e fence is designed to be. Then mark off a straight shallow 
furrow, and drop two or three seeds in a,^i&cevI8 or 20 inches apart ; cover one or two 
inchea deep^ owing to the weather. They wJJl be up in four or five days ; cultivate as 
com, and it necessary uae the hoe to clear ffasm of weeds. If all have come up well 
they can be dug iip the fall saved* ibxuxsipA one in a place, and those that have 
been kept through the wiilter cm be pUoited in the spring the same as the Osage 
orajoge, only eailior iu tho sesison. If ao^ have missed growing, be sure and fill the 
space with a strong, vigoi;oti6 plaui; eniliTate the second year the same as the first. 
By having the plaiits ^ difttaAce designated enables them to throw out a considerable 
number of side branohee^ Ti^hif^ afe eoaoiitiail and shonld not be cut off. At two or 
three years old they may or may not be cat and plashed down as Osage orange ; if not 
cut down, they should be top trimmed, so as to keep the side branches alive and thrifty, 
which insures a growth of thorns on the side branches, and renders it stock-proof. 

The secretary alludes to the fact that the society has offered a pre- 
mium of $1,000 for the best 10 acres of timber grown within the State, 
payable in 1881, and ttrg»ed tipoii the legislature the importance of offer- 
ing direct bounty in caiA fo'tlie cuKivtttor of a given area of artificial 
timber. He thinks that ^ few years ^wotdd so thoroughly satisfy every 
one of the benefits ap^ profits of arboriculture that bounties would not 
be needed as a stiinnlus. <^e person In Appanoose County is reported 
as having planted 30,000 fbrest trescSj ai^ another one in Lyon County 
250,000. Per c&nfrety Qsc^Ja Ootinty, oontaiuing 276,480 acres, is repre- 
sented as not containing a single forest-tree. In Monona County maple 
trees were grown from tl^e secSL in seten years, large enough to make 
three 10-fbot rails each^ with 4^000 tre^s^ to the acre. Larch wiU grow 
much tialler and nejttly as laa^e in the same i)eriod. In Monona County 
they have been grown 35 inches in circumference, 18 inches from the 
ground, in eight years from plautioff. In his address at the annual 
fair of this year Presid^t E. K. ShaSfland. thus alludes to the impor- 
tance of forest culture : 

There is anothe* iidportant interest not yet saflficiently appreciated— that of forest 
culture. Such is thepraotieal necessity afMl value of forest products, that about one- 
sixth of the laod in any agriienltDral oountrf ahotdd be occupied by a' variety of forest 
trees. Yet Iowa, as a Sta£^ has seaircely a twentieth part so occupied. Only a few 
counties have native forests ^ough, ai^d some are n^ly destitute of timber. In many 
counties t^ie young groves of artificial plantin^^ have become more valuable by the 
acre- than any other land. Twenty years of eiperience have proved that at least twenty 
kinds of natiye trees may be mdda a more profitable crop than anything else that can 
be grown on the same grounds 

A great loss of bees is reported during the winter of 1871-'72. From 
reports received and statistics gathei^^ by Mrs. B. S. Tupper, she esti- 
mates that at least two-fifths of the whole number in the State have 
died. After a patient and thorough investigation of the matter, she 
states that the loss of bees is attributable, not so much to the extreme 
and prolonged cold weather, as to the condition in which this severe 
cold found the stocks. She says : 

The dry weather of last season checked the rearing of brood early, so that colonies 
universally went into the fail weak iu nieimberB compared with ordinary years. Then 
the honey-harvest through the autumn was unusually good, and the bees gathered it 
late. In most seasons an early frost checks the How of honey, and two months or 
more of pleasant weather succeeds, in which the bees live on their stores and eat aicay 
the honey from the center conibsj so that when freezing weather comes, they have 
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empty space in which to cluster oomfoitablv. Thw year cold weather came before they 
had consumed honey in any quantity^ and found small clusters resting on sealed honey 
instead of empty comb. In this condition they would freeze, precisely as if they had 
been on cakes of ice. Some report their bees as dying of dysentery. I have examined 
many such cases. The appearance of dysentery is simply the natural discharge of 
fecal matter which bees retain all winter, if comfortable, but when cold they have no 
power to do this, but void it over the eombs, adding f^reatly to their discomfort. 

The question now arises as to the remedy which, in the prevailing state of thiHgs, 
might have saved the bees last fall. If the hives, full of honey and weak in numbers 
though they were, had been put where it did not freeze, in a cellar or house, they 
would all have wintered safely and been stronger in nnmt>ers in the spring than when 
put away in the fall ; or, if several combs had been emptied by the use of the honey 
slinger before extreme cold weather, and the hives left out of doors well packed in 
straw or chaff, all not very weak in numbers would have done well. In every case 
we have examined or heard from, a few minutes' attention at the right time would 
have saved the bees, and in view of this fact the loss is indeed deplorable. It is quite 
time that bee-keepers realized the fact ttiat though their colonies do not require much 
care, still a little attention at the right time is indispensable. In movable-comb hives 
an examination of thek state can be made at any time and the remedy applied. 

* * * Let all bear in mind that all colonies are safer housed every 
winter, and that those which are weak in numbers, if left in combs full of honey, must 
die if exposed to hard frost. 

The merit of the annual report for 1871 is considerable, not alone on 
account of its local statistics, but with regard also to its excellent 
articles on subjects of current importance. Several are chosen 
from other than local sources, but ar^ freighted with information 
valuable to the farming community. A very elaborate statement is 
made concerning the condition of the State Agricultural College, show- 
ing great prosperity. The whole number of students in actual attend- 
ance during the year was 141. It is stated that the students, for several 
years past, have been mostly sons of farmers, and, for the most part, 
largely dependent on their own earnings for the means of securing an 
education. The whole, amount paid students for their labor on the col- 
lege farm was $5,462.32. The success of the institution is of the most 
flattering character, indicating most certainly the greater interest being 
taken in the matter of agricultural education in the State. 

There is an excellent article on " Grasses for the dairy,'' by Professor 
Deal, treating at length upon the subject. The professor is of the 
opinion that foreign plants are often more thrifty than native, and 
that we may expect desirable specimens from other countries. No 
grass is best for all purposes, any more than one kind of apple is best, 
or one breed of cattle or sheep or poultry. He adds : " You ought to 
like the business you have chosen, and havea taste for it. While others 
go from raising sheep, and then back again to cows, or ^om the dairy 
to fruit-growing, and back again, keep the even tenor of your way, and 
stick to your trade." He refers to the fact, illustrative of the value of 
grass cultivation, that in 1870 the hay-crop of Illinois was valued at 
over $20,000,0005 wheat, over $25,000,000; Indian corn, over $70,000,000; 
rye, oats, barley, buckwheat, potatoes, tobacco, over $21,000,000; the 
hay produced by the grasses proper, probably $15,000,000 ; grasses for 
pasture, perhaps $15,000,000 more. The valuation of the hay-crop of 
Illinois was far exceeded by that of 'New York, which is given at over 
$77,000,000. In the United States, during the year 1870, the hay-crop 
was valued at about $330,000,000, and the hay and pasture in the entire 
Union could have not been less than $500,000,000. 

Mr. Hathaway, in his article on " Orchards and their management,'' 
thinks that it is getting to be pretty well understood in the Northwest 
that a great many of the failures by winter-killing of fruit-trees is due 
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to their having been propagated on tender roots. He makes this 
statement, which is worthy of consideration : 

The fact that the pear on the quince is a failure throughout the West, where the 
pear has not thrown out roots of its own, is a significant fact, and goes to show the 
necessity of hardy roots, no less than hardy tops to our trees; and those nursery-men 
of the open prairie country of the West and Northwest who first recognize- the im- 
portance of a perfectly hardy stock, and that will intelligently set themselves to work 
to supply this great desideratum, though at a present disadvantage, perhaps, &om the 
competition of cheap trees, will ultimately reap a just reward, and at the same time 
prove themselves public benefactors. 

In regard to the variety of apple best adapted to the region of Mich- 
igan, Mr. Hathaway very strongly recommends the Spy. He has 
thirteen trees of this kind that were planted at one year old, about 
two feet high. They stood thirteen years, and had not borne a bushel 
to the tree, when they yielded an average of 10 bushels, or more. He 
has found trees of four years' growth safer to transplant than those of 
two years, under the same circumstances. The wood is more firm, and 
there is more substance of both roots and top to withstand the vicissi- 
tudes incident to the transplanting. 

There is a valuable paper from the pen of the late Sanford Howard, 
on the principles of form required to adapt the horse to special purposes ; 
noticing breeds, &c. A special conclusion of ]\5tr. Howard was that, "in 
general, and especially for racers, roadsters, and draught-horses, it is 
better to keep the varieties distinct, breeding each in reference to an 
ideal or standard, combining the points which, according to mechanical 
principles and practical observation, denote the highest adaptation to 
their different purposes. If experiments are made in crossing different 
breeds, they should be made with caution, and in such a manner as not 
to hazard a loss of the valuable properties already possessed by a 
breed." 

Mr. J. E. Day, referring to the cultivated acreage of the State in 1870, 
and the agricultural products accruing, and calling attention to the fact 
that the average production is lower than that of the eastern states, 
and of all the middle states save one, draws two inferences — that 
the .shallowculture of the West does not bring up the average with the 
more thorough management of the East; and that, if Western farmers 
would raise their average value of crops, or even hold their own, they 
must discard their own methods and adopt those of the East, culti- 
vating less land but more thoroughly. There were 4,652,500 domestic 
animals in the State, worth $60,913,008, and one year's crop was worth 
as much as all the animals in the State, lacking $7,381,968. The highest 
value of any crop was that of tobacco, $190 per acre. Number of acres 
so employed, 2,695. Mr. Day thinks that the fruit yield of the State 
will soon be as large as that of any other State — especially of apples, 
to the cultivation of which the climatie and soil seem peculiarly adapted. 
He says: 

Upon our western coast, land, which until a few years past has been thought to bo 
worthless for all purposes of agriculture, now sells at from $200 to $G00 per acre for 
the purpose of raising -peaches and small fruits. Within the radius of three miles of 
the viUage of Fruitport, there have been 60,000 peach-trees set out during the last four 
years, and other fruits in proportion. * * * The soil is of that character known as 
sand-barrens. 

The report proper closes- with a full account of the proceedings ef a 
convention held in Chicago, Illinois, August 24 and 25, 1871, convened 
chiefly through the efforts of W. C. Flagg, of the Illinois Industrial 
University, and Dr. M. Miles, professor of agriculture in the Michigan 
Agricultural College, the object being the consideration of the experi- 
31 A 
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merits that it would be desirable to conduct similarly, by the different 
institutions of agriculture, and also the best methods of conducting them. 
These questions and their ramifications were discussed at great length 
and with minuteness by some of the leading agricultural educators and 
experimenters of the country. In view of the great value and import- 
ance of exi^erimentatiou with reference to raising the standard of the 
products of the farm and the breeds of domestic animals, it was deemed 
especially advisable that agricultural colleges conduct the same experi- 
ments on a uniform i^lan. It was thought by one speaker that experi- 
ments that would lead to valuable results are just beginning properly to 
be made in this country — there should be an attempt at the explication 
of established agricultural laws — knowledge of which, positive or proxi- 
mate, can only be reached by experiments long continued and scientific- 
ally conducted. It was thought to be a matter of regret that farmers 
so rarely co-operate in these efforts, and display so much impatience for 
immediate results, in many cases distrusting those already attained. 

Field experiments should be made on plats of definite size. The ob- 
ject of the experimeht should be the discovery of laws in agriculture, 
not the mere gratification of curiosity. Touching this point, Dr. Gregory 
related his observations ^t Munich, Bavaria, at one of the experimental 
stations: 

I sa^ some plats, less than those recommended here, in which not only the seeds, 
even when they were grass-seeds, were measured, but they were carefully weighed and 
counted, and at the head of every plat was placed the number of seeds. ***** 
Every result obtained from that growth was weighed, root, branch, and fruit. * * * 
Science in agriculture can make progress no better than in any other branch, unless it 
comes down to measure, and weight, and count, and applies mathematics to get pre- 
cise results, and measures and weighs, as far as possible, all the forces that enter 
into it. 

Experiment is useless unless carried on from year to year, closely ob- 
servi^ig the conditions promoting success or causing failure. 

In relation to feeding animals with regard to testing the relative value 
of different kinds as to healthful properties or fitness for fattening, Dr. 
Miles recommended that each animal should be placed in a separate pen, 
and that all should be not only of the same age, but, as near as possible, 
of the same size, and of the same degree of fatness. He would then con- 
fine them to a single article of food. It would l3e important to test the 
value of corn-meal, and corn prepared in different ways. He suggests 
that for feed-experiments he would simply, for animals, try to ascer- 
tain the value of Indian corn in its various forms; afterward test 
other grains, and subsequently the grasses. He thought it desira- 
ble to experiment concerning the effects of alternation on the growing 
crops, and refers to a system which has been tried; wheat having been 
grown for quite a number of years in succession, and a yield of from 30 
to 40 bushels obtained, without any manure. 

The system is as follows : 

The field is divided into strips of three feet in width. The wheat is sown on the 
alternate strips. The vacant strips are kept thoroughly pulverized during the season, 
and the next year the wheat is put on the strips leffc bare the year before. 

The reports of county agTicultural societies show substantial pros- 
perity, and, on the part of these coadjutors of agricultural education, an 
increasing interest. 

The annual report of the Michigan Pomological Society for the year 
1871 contains the proceedings of various meetings of the society, the 
list of premiums offered and awards made at its second annual fair, 
held at Grand Eapids in September, 1871, an elaborate address by the 
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president of the society, articles on grafting, grape-culture, wine-making, 
profits of fruit-culture, snout-beetles injurious to fruits, report of tlie 
delegates to the meeting of the American Pomological Society, reports 
and essays from county societies, the climate, soil, and meteorology of 
Michigah, &c. 

The second annual fair of the society was very successful. The -at- 
tendance was large, and the display of fruits very encouraging and satis- 
factory. There were six hundred and four entries. Wayne County was 
awarded the first and Kent the second premium. The former exhibited 
one hundred and fifty-eight varieties of apples, twenty-seven varieties 
of native and fifteen of foreign grapes, besides some other varieties of 
fruit, such as peaches, pears, quinces, &c. Kent County exhibited one 
hundred and twenty-five varieties of apples, sixteen of pears, fourteen 
of peaches, a fine collection of canned fruits, and some large specimens 
of Black Hamburg and White Fontainebleau (foreign) grapes, raised 
in the city of Grand Eapids. Of foreign fruits California contributed the 
following named varieties : seventeen varieties of grapes, among them 
specimens of the Muscat; a single cluster of Flann Tokay, weighing four 
pounds; twenty-six varieties of apples, which included Ehode Island 
Greenings, 14 inches in circumference ; Fall Pippins, 13 J inches ; Yellow 
Belleflowers, 12 inches ; English Eussets, 10 inches j Baldwins, 13 inches ; 
Eambos, 13 inches. There were also seven varieties of pears from this 
State, some of them weighing as high as one pound and measuring 12 
inches in circumference. 

The president of the society, Mr. J. P. Thompson, in his address, 
urges the importance of a more diversified system of agriculture on the 
part of the people of this State. Twenty-one years ago, when he first 
l3ecame acquainted with the heavy-timbered lands of wbeat- growing 
Michigan, that grain was selling in the interior towns at 75 cents per 
bushel ; in 1852 it brought 90 cents j in 1853, $1.25, and in 1854 it re- 
ceded to 80 cents ; in 1858 it reached $1, and in 1861 -it went up to $1.10. 
During the war it ruled at somewhat higher rates, but the average nor- 
mal price of wheat for the last twenty years has n#t been over $1 per 
bushel. At this rate, if wheat-growing was the only branch of westeru 
husbandry, the country would soon be poverty-stricken. The speaker * 
contends that Michigan cannot long compete with California and the 
great wheat-growing country now developing west of the Mississippi 
and north of the Missouri Eivers, and says there is an absolute and im- 
perative necessity for the organization of new industries. He says : 

The old agriculture of Michigan, to save itself from ruin, must turn to new sources 
of wealtli ; must seek new branches of husbandry ; must learn lessons of political 
economy irom her more immediate and older neighbors, Ohio, Indiana, and Illinois. 
The State of New York relinquished wheat-growing because she found it profitable 
and necessary to do so. The productions of butter and cheese, the dairy products of 
that great State, have greatly grown in importance. There has been the same change 
in Ohio. Illinois and Indiana are the successful producers of stock, and the history of 
Michigan for the last year shows that the production of wool, and the export of beef 
and pork now going on, and the product of her dairies, have brought more money to 
her farmers than her wheat crops, valuable though they have been. It is this diversi- 
fied husbandry, which will prove her wealth and salvation, that we wish to encourage; 
and as a permanent industry, a perpetual source of revenue, we take an interest in 
fruit-culture. * * * There are many things to encourage the fruit-culturists of 
Michigan, but chiefly I wish to note her market facilities. A State surrounded with 
lake ports and harbors, she offers peculiar advantages for the shipment of fruit. 
Across her borders there will soon be fi.ve gigantic trunk-lines of railroad, counectiug 
the east and west lakes, and traversing the finest fruit sections of the State* Very 
soon each and all of her lake towns will be connected with the great centers of western 
trade by regular daily lines of steam craft, especiaUy adapted to the transportation of 
fruit, which can be best carried on the water. For all time to come, Chicago will get 
a supply of fruit from Saint Joseph and Grand Haven. 
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Alluding to Milwaukee as a fruit-depot, an article is quoted from the 
Sentinel, of that city, stating that the receipts of green apples at this 
port during the present year have exceeded double that of any previous 
year. One fruit-house received the unprecedented number of 22,314 
barrels of apples, principally from growers in New York and Michigan, 
and forwarded them on orders to Iowa, Minnesota, and Wisconsin. 

In an essay on grafting, Mr, Benjamin Hathaway states that the 
vigor of the graft is greatly dependent upon the vigor of the stock. He 
has ten trees of root-graft Northern Spy, on which the fruit is always 
very nearly alike as to size and color, except what results from the 
amount of fruit on a tree ; while on forty trees, of the same variety, put 
on large seedling stocks, the variation is marked and constant. That 
is, some trees give more highly-colored fruit than others, and do so 
^ from year to year, without regard to amount of crop, and the same va- 
riation is found in size and quality. His Northern Spy on Ehode Is- 
land Greening gives him his largest specimens, though of a pale color. 
Two trees, close by, grown on Esopus Spitzenberg, always give fruit 
highly colored, but not so large. He advocates the propriety of propa- 
gating a uniform class of stocks, to be grown from some one of our most 
hardy varieties, and of quality that is unexceptionable. 

In a discussion before the society, on grape-culture, Mr. Mason L. 
Shofer stated that the Concord, Delaware, and Clinton were the only 
varieties that should be recommended for general cultivation in this lat- 
itude. In an address on the same subject, Mr. Edward Bradfield recom- 
mends the following varieties: for hardiness, the lona, Delaware, 
Catawba, and Concord ; for productiveness, the Clinton, Delaware, Con- 
cord, Hartford, lona, and Union Village. All grapes do better if i)ro- 
tected in winter. Mr. J. C Eamsdell states that strong, healthy, one- 
year-old vines are the best to plant — that where the vines are what 
they-should be when received fi:om the grower, and are carefully arid 
properly attended^ an abundance of fruit may be had the third year af- 
ter planting. 

Mr. H. G. Wella gives the following history of the "Kalamazoo" 
^ grape: 

This grape, named liere by Mr. Davis the " Kalamazoo, " L brought, some ten y^ars 
since, from the city of Steubenville, Ohio. There I found it in possession of Mr. 
Dixon, an Englishman", "who informed me that he had grown the parent vine from seed 
that he knew had been taken from the Catawba. * * * This grape is a 
strong and rapid grower, generaUy maturing its wood well ; the fruit is larger than 
the Catawba, and grows in bunches larger than those of that variety, and more mark- 
ed in the peculiar richness of its deep-blue bloom. Its season for ripening is some ten 
days later than the Catawba. Considering the prompt and vigorous growth of this 
vine, its hardiness, the facility of reproducing it in the open air from cuttings, its bear- 
ing qualities, and the appearance and peculiarities of the fi-uit, I should deeni it wor- 
thy to receive the careful attention of fruit-culturists generally. 

Mr. J. Chopel, of Eastmanville, says that the Concord, Delaware, and 
Eogers No. 4 are the best grapes for that part of the country. He has 
sixteen varieties in cultivation, and the three above named are all he 
would recommend for general cultivation. 

The climate of Michigan seems to be well adapted to the growth of 
all kinds of fruit. The January cold of both peninsulas, the upper and 
lower, especially in the vicinity of the lakes, is much less than that of 
Wisconsin, Iowa and Minnesota, in the same latitudes, at a distance 
fi?om thd lakes. Muskegon, for instance, has a January temperature 
four degrees higher than Prairie du Chien, both being on nearly the 
same parallel. Grand Haven and Port Huron are 5^ above Milwaukee, 
all being on the same parallel, while Detroit is 6° above Dubuque in 
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winter temperature, and 10^ above Fort Dodge, the difference in lati- 
tude between tlie three places being very little. The growing season 
begins at Grand Haven from three to six days earlier than it does at 
Milwaukee, and continues from five to eight days later in the autumn. 
A still greater contrast exists between Grand Haven and localities far- 
ther removed in the interior of Wisconsin. The coldest point ever 
touched by the thermometer at South Haven was in the winter of 
1856-'57, when it recorded 9^ below zero. Since that time the lowest 
temperature recorded was 7^ below zero. In ordinary winters the mer- 
cury does not descend to zero. Summers following severe winters al- 
ways bring an abundance of fruit. The uniformity of heat and moisture 
is well adapted to the growth and productiveness of the fig. . The fruit- 
buds start with the leaf-buds, and after the first year yield two crops. 
Cuttings, taken from bearing-stocks, yield a crop the first year. The 
Vitis Bordifoliaj (winter or frost grape,) having the lowest vital temper- 
ament, thrives with little care. The Vitis JSstivalis^ (or summer grape,) 
of which the Delaware is the lowest-tempered variety, though less hardy 
as a class, also does well. So of the earliest varieties of the Labrusca 
family, of which the lona is the highest type. 

Point de Peau vineyard is situated on Lake Erie, a few miles below 
the mouth of the Detroit Eiver. It is one of several points which here 
jut out into the lake. The area of land is about 25 acres, but the whole 
is not planted with grapes. The vines are six years old, and the varie- 
ties include Delaware, Concord, Catawba, Ives's Seedling, Norton's Vir- 
ginia, and Hartford Prolific. The system of cultivation followed is the 
renewal, and has proved very successful. During the first two years a 
stake was used for the support of the vines, but after that time the 
trellis was found necessary. The grapes raised in this vineyard are 
principally used in wine-making. The crop of 1870 was found to yield 
wine at the rate of a gallon to every 17^ pounds. An acre averaged 
about 6,000 pounds, and therefore produced about 350 gallons of wine. 
A test of the wine-making qualities of this crop showed the following 
result : Catawba yielded 83^ of sugar and 9|o of acid, with the ther- 
mometer standing at 66^ ; Delaware, 91^ of sugar and 8f ^ of acid; Ives's 
Seedling, 78^ of saccharine and 6^^ of acid; Norton's Virginia, 97^ of 
sugar and 13° of acid. A mixed must, composed of one-half Concord, 
one-fourth Norton's Virginia, and one-fourth Ives's Seedling, gave the 
elements of a first-class wine of about the strength of ordinary Bur- 
gundy, viz, 84|Q sugar and 6fo acid. The whole vintage reached 
6Z,000 pounds of grapes, and produced about 5,000 gallons of ^ine. 

The aggregate amount of grapes raised in the vicinity of Spmng Lake 
this year will reach 140 tons. The largest vineyard in this section is 
that of Mr. Hunter Savidge, which contains 2,000 vines. Mr. Martin 
Walsh has 1,426 Concord vines, from which h^ shipped 280,550 pounds 
of grapes, or 14 tons 550 pounds, for which he realized 3 cents per pound 
net, or $841.65 from the product of 2 acres and 36 rods. 

Pear-culture has not been fairly tested, but peaches seem to do well 
in almost every section of the State. Mr. George H. Lovell, of Spring 
Lake, has 4,500 peach-trees, from which he shipped 7,000 baskets, re- 
ceiving for same $3,500 5 Mr. Charles E. Soule, of Paint Orchards, has 
299 bearing peach-trees, mostly Early Crawfords, which produced 2,241 
baskets, the gross sales of which amounted to $1,416.93; Mr. J. 
Soule has 2,000 three-years-old peach trees, of early varieties, from 
which he shipped 1,000 baskets; Mr. Hiram Beckwith, of Spring Lake, 
gathered 10 bushels of pears from two trees. 

The number of bearing-trees and vines, and the production of fruit in 
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the tiBrritory known as the "Fruit Belt, " of Michigan, for the year 1871, 
is given as follows : 

Twenty-seven thousand eight hundred and fifty-nine peach-trees ; 7,187 apple-trees ; 
600 pear-trees; (Mr. H. Beokwith has a quince orchard of 200 trees;) 24,232 grapcT 
vines. Product — 38,592 baskets of i^eachcs; 220,308 pounds of grapes, or 110 tons; 
1,586 bushels of apples ; 19,201 quarts of berries. Net proceeds, including pears and 
quinces, $31,789.33. 

Large yields of fruit are given by fruit-growers in the neighborhood 
of Saint Joseph. The '^Cincinnati Orchard," containing 60 acres of 
peach-trees, netted $17,000. Z. JD. Nickerson, in 1868, from 480 trees, 
took 3,100 baskets ; in 1869, 3,500 baskets. Mrs. A. K Kelly, in 1869, 
from 900 trees, five years old, took 5,000 baskets. A . R. Nowlen, in 1869, 
from 3,000 trees, took 10,000 baskets. N. D. Brown, from 20 acres of 
fruit, of all kinds, in three years, netted $14,000. Strawberries, if pro- 
perly cultivated, net from $200 to $400 per acre. 

A committee of the Union Farmers' Club, of Eomeo, recommend the 
following varieties of apples for general cultivation : Summer — Codling, 
Red Astrachan, and Sweet Bough ; Autumn — Farneuse, Holland Pippin, 
and Porter; Winter — Rhode Island Greening, Canada Red, Baldwin, 
Northern Spy, Esopus Spitzenberg. 

Professor Kedzie, of the Michigan State Agricultural College, contri- 
butes a paper on yellows in peaches. While experiments have not yet 
fully demonstrated the fact, he is, nevertheless, inclined to the belief 
that the disease is caused by fungoid growth. He states that digging a 
shallow trench around the tree, and filling it with boiling water, will 
soon cause the disease to disappear. He has seen trees which were 
yellow for years soon become green after this treatment. A heayy 
dose of potash will also destroy the parasite. Still another remedy is 
given, that of filling the trench with ashes and pouring boiling water 
over it. This remedy has proved very successful in the peach-orchards 
of Benton Harbor. 

MISSOURI. ♦ 

The seventh annual report (1871) of the Missouri State Board of Ag- 
riculture contains 677 pages, and is of more than usual interest. In ad- 
dition to the usual business transactions of the board, the report gives 
the proceedings of the State Horticultural Society, a number of essays 
and debates on interesting topics, reports from numerous county and 
district associations, proceedings of the fifth annual meeting of the Mis- 
sissippi Yalley Grape-growers' Association, the report of Mr. Charles Y. 
Riley, State entomologist, a list of the premiums offered and awarded 
at the eleventh annual fair of the Saint Louis Agricultural a,nd Mechan- 
ical Association, &c. 

The report of the secretary gives evidence of rapid advancement 
in the agricultural and horticultural interests of the State, and of grati- 
fying progress in the productive industries of the people generally. The 
report of the entomologist is copiously illustrated, and is replete with 
matter of an instructive and valuable character. In his introductory re- 
marks the secretary says : 

All that is wanted to elevate Missouri to the queenly rank she is destined to occupy 
among her sisterhood of States, is to develop the wonderful resources Providence has 
BO bountifully spread beneath the surface of her soil; to open her mines; to tiU her 
lields by the assistance of improved methods of agriculture ; to encourage and promote 
education, and the diffusion of morality and intelligence among the young generation 
which is growing up to take our places. Our lands are distinguished by an abundance 
of wood, water, and natural grasses ; the air is mild and the climate temperate ; our 
fruits are among the most delicious; the fertility of the soil invites and rewards the 
husbandman. 
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At the December meeting of the board an essay was read by Mr. O. 
H. P. Lear, on the subject of blue-grass. As to the proper time and 
mode of sowing this grass, Mr. Lear says : 

I have received a communication from Colonel John Nichols, of Marion County, 
who is one of the oldest and most successful farmers in Northeast Missouri. He has 
been experimenting with blue-grass for over thirty years. Ho says that the seed 
should bo sown in August, at the rate of four pounds of clean seed per acre, on well- 
prepared land, and that it should not be pastured until well set or sodded ; and further, 
that stock should not be turned on it to graze befdro the middle of May, and should 
be turned off by July, in order to let it grow for winter pasture ; thus treated, that it 
is of more value than clover to the farmer. He further says that it is economy to pre- 
pare timbered land ; after clearing out the undergrowth, to pasture with sheep, for 
three years, very closely, or until the land is bare of vegetation, and the leaves and 
limbs of the sprouts are aU eaten off, until the first of July. Then put the sheep on 
good pasture to recruit by coid weather. By thus utilizing the labor of sheep, he can 
kill out the sprouts much cheaper and also much quicker than by hand-grubbmg. He 
further states that good blue-grass is the cream of aU grasses, and is worth $4 per acre 
annually; that it does not impoverish the land, but, on the other hand, will improve 
it by the droppings of stock and the decomposing of its fibrous roots. Horses, mules, 
and sheep do well on it during winter, if well grown and the snow does not get deeper 
than five or six inches. 

In a discussion which followed the reading of this essay, Mr. Harris 
said that for early spring, late autumn, and winter pasturage blue-grass 
was without a rival. If the pasture has a good coat of grass on when 
winter sets in, all kinds of stock will do well on it without other feed- 
ing, during winter, while the ground is not covered with snow. Its 
capacity of growing at any temperature above the freezing-point enables 
it to grow during warm days in winter, and brings it forward rapidly in 
spring in advance of all other grasses. Its only drawback is, it cannot 
stand drought, and in July and August it parches up entirely, but imme- 
diately comes forward when the rains return. Its impatience of drought 
ilnposes on the farmer the necessity of i)roviding a substitute for it for 
two or three months in summer, which, however, is easily done. In 
sowing it is Mr. Harrises custom to mix the seed with clover and timo- 
thy, which occupy the ground until the blue-grass is fully established, 
which is from two to three years. 

Sheep-husbandry is attracting considerable attention among the farm- 
ers and stock-raisers in various sections of the State, and a growing 
demand is apparent for better grades for both mutton and wool. Ex- 
perience has demonstrated that many portions of the State are admi- 
rably adapted to the successful rearing of sheep. At the December 
meeting of the board, Mr. G. W. Kinney read an essay on the import- 
ance of crossing the native stock with pure-blood Cofswolds, Leicesters, 
or Merinos. The best grades for both mutton and wool are most surely 
attained in this way, and the health and hardiness of the breed are 
greatly insured. Speaking of the native stock, Mr. Kinney says : 

The native long-staple, coarse-wool sheep of Missouri are a good basis for a flock for 
the common farmers. They are a healthy, hardy animal, used to taking care of them- 
selves. The ewes are prolific, and good nurses, giving plenty of milk, and by crossing 
them with the Leicesters' we would improve the fineness of the wool and the length of 
the staple, thus getting a second quality of combing- wool at the first cross. By con- 
tinuing to use full-blood bucks we should improve the quality of the wool, but, per- 
haps, at the expense of hardiness and prolificacy — we should have better lambs, but 
fewer of them. By crossing with the Cotswold, we should not improve the quality of the 
fleece so much as by crossing with the Leicesters, but wo would increase the quantity. 
We should retain the prolificacy of the ewes and their hardiness, and, perkaps, obtain 
a sheep better suited to our situation than by any other cross. By either of these crosses 
the product would be a sheep profitable alike for mutton or wool. By thus crossing 
for a purpose, always having in view the quality, length, and weight of staple, and 
the form and size of carcass, a flock can soon be built up to equal the famous improved 
Kentucky sheep. 
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. Mr. James Harkuess, a farmer from Illinois, being present at this 
meeting, was invited to address the members of the board on the subject 
of foot-rot in sheep. After exhibiting a number of glands taken from 
the feet of sheep aiiiicted with the rot, Mr. Harkness said: 

Mr. Page, a friend of mine, had a few very lino rams, worth $200 or $300 each, that 
became afllicted with foot-rot. I told him a remedy, and he used it and got them 
nearly aU well. He took them to Mr. Forsyth's, and they took the disease again. A 
boy from Texas came along, and said he knew what was the matter; that there 
was a small worm in the foot. He took his knife and cut out what he supposed to be 
a worm, but which proved to be a gland. 

Mr. Harkness then exhibited several glands about half an inch in 
length, looking like worms, which he had taken from between the cloven 
hoof of the sheep, in front, and showed the location of the disease. 
Professor Eiley had examined the matter contained in the gland with 
the microscope, and found that the diseased gland contained pus, a 
black matter, which caused the disease. The remedy is to take a probe 
and cut into the gland and let the matter out, and then apply a mixture 
containing two parts of tincture of calendula and one part of tincture 
of myrrh. When the sore has spread to the bottom of the hoof, pare 
away the rough part with a knife, and wash it with sulphate of iron, 
and bind up the hoof with a strip of cotton cloth, wrapped in the cleft in 
the form of xi figure 8. 

Mr. Eiley stated that he was not satisfied with the theory advanced 
by Mr. Harkness, that this disease of the gland was the cause of the rot. 
Nor did he think that veterinary surgeons would agree with him. In 
reply, Mr. Harkness said that the origin of diseases was always difScult 
to ascertain. In the foot-rof,. the matter that exudes from the sore gland 
would inoculate other animals; one diseased foot would inoculate mil- 
lions. 

Mr. J. F. Wielandy contributed a very valuable essay on asparagus 
and its culture. He has devoted much attention to the cultivation of 
this plant, with wonderful success. In 1870 '.he exhibited to the mem- 
bers of the State Board ef Agriculture three shoots of remarkable 
size. They were all cut at the same time from the same plant, and 
averaged about 8 inches in length and 5f inches in circumference. Their 
aggregate weight was nineteen ounces, which is about the weight of an 
ordinary bunch of twenty or thirty such shoots as are usually sold in 
the markets. His mode is to propagate from carefully selected seeds, 
setting aside the earliest and most vigorous plants for that purpose. 
The above variety was produced in this way, and has been cultivated by 
him for over forty years. Its great size is due to the most thorough cul- 
ture and to an abundance of rich manure. The plant requires strong 
food, and should not be stinted in this respect. His beds are thoroughly 
subsoiled and trenched. ' The roots of the plant do not penetrate the soil 
very deeply, hence the subsoil should not be brought to the surface. Sprin g 
is considered the best time for setting out the plants— say during the 
month of April and the early part of May. Trenches should be made 
from 8 to 10 inches deep and 3 feet apart, and the plants placed at a 
distance of from 2 to 3 feet from each other. The ground should be kept 
loose and porous between tbe rows, and perfectly clean of weeds. In 
the spring, as soon as the soil admits of woridng, it is Mr. Wielandy^s 
practice ,to give a top-dressing of 2 or 3 inches of light, well-rotted 
barn-yard manure, being careful to exclude coarse lumps or corn-stalks 
that might cause obstructions to young shoots in their underground 
growth. This top-dressing m forked in as lightly as practicable, as it is 
important that the-roots, which are always inclined to seek the surface 
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of the earth, should - be disturbed as little as possible. He abstains 
from cutting any of the young shoots during the second year following 
the planting, and cuts but sparingly the third year. Thus treated the 
fourth year from planting will fully mature a bed. 

Mr. K. O. Thompson contributes an interesting article on the mineral 
resources and agricultural capabilities of the State. According to the 
statement of the writer, more than one-half of the 42,000,000 of acres 
of land contained within the limits of Missouri is mineral-bearing. This 
estimate does not include the great coal-fields in the northern and west- 
ern sections of the State. Iron ores of a more or less valuable character 
have been discovered in over sixty counties. This ore is found in vast 
quantities, that in Iron Mountain alone being estimated, as existing 
above the level of the vajley, at 320,000,000 of tons. The mineral- 
bearing district of the State is thus located by Mr. Thompson : 

Taking the Missouri River as a northern boundary, and commencing at the dividing 
county line separating Cooper and Saline Counties, passing thence southwestward, the 
entire region east of these lines may be considered a mountainous one. The Tvestern 
portion of this indicated district presents the magnesian limesto^e series as the mineral- 
bearing rocks. Through Vernon, Saint Clair, Hickory, Cedar, Camden, and Laclede, and 
in a few counties farther east, an old, decomposing, saccharoidal sandstone is presented, 
passing from northwest to southeast. This sahdstone presents, in its composition in sev- 
eral localities, from 10 to 18 per cent, of the oxide of iron. In Vernon and Cedar Counties 
this sandstone covers the coal series in two localities examined by the writer. But the 
great and reliable metal-bearing rock of the country is the third magnesian limestone 
that extends over a great portion of the territory above indicated. In the southeastern 
portion of the State the porphyritic and granitic formations are presented, and the 
vast deposits of minerals evidently exhibit unmistakable evidence of volcanic action. 
The submerged or swampy country of southeast Missouri was undoubtedly depressed 
at the time, or soon after, the great convulsion which originated in its present form 
the Iron Mountain, and other elevations of like nature, in that district. The swampy 
lands contain millions and millions of tons of bog-iron ore, which seems to be the only 
mineral of any value. 

Besides iron, lead, copper, zinc, nickel, and other ores exist in large 
quantities in several counties of this remarkable mineral-bearing dis- 
trict. 

A lack of space forbids an extended notice of the transactions of the 
State Horticultural Society. Better varieties of fruits are fast taking 
the place of inferior sorts, and are proving both successful and remu- 
nerative. Grapes do exceedingly well, the crop of 187 0 being pronounced 
enormous in quantity and excellent in quality. The wine manufactured 
from this crop is estimated at 1,000,000 of gallons. Apples rarely fail. 
The fruit is generally large, and free from specks and worms, and finds 
a ready market in Saint Louis for all in excess of the home demand. 
The demand usually being greater than the supply, remunerative prices 
are generally received for this variety of fruit. Neither pears nor 
peaches seem to do* well in this latitude. The former is subject to blight, 
and the latter to serious injury from thje severe frosts of winter. Alluding 
to pear-blight, the president, in an address before the society, says that 
the cultivation of this excellent fruit will have to be abandoned unless 
some remedy for the disease "is speedily discovered.. Peach culture is 
yet in its infancy, and the finer varieties are cultivated but to a limited 
extent, r The president urges the necessity of a carefully prepared list 
of those varieties which have been found, by actual experience, to stand 
the greatest degree of cold and yet prove fruitful. He thinks that fruit-, 
growing, as well as .other branches of horticulture, would be greatly 
benefited, especially on large prairies, by planting timber-trees on the 
north and west sides of each farm, to act as wind-breaks. 

At the January meeting of the society occurred a discussion as to the 
best mode of planting, and the proper treatment of liedges. Mr. I. G. 
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Hunger, a geutleman who lias been quite successful iu growing hedges, 
said: 

I first subsoil the ground in the fall, as deep as possible, and then plow deeply in the 
spring, and in every way aim t6 thoronghly prepare the ground. I sort my plants, 
putting the best together ; then the medium, and so on ; make a straight line, and 
plant with a spade, setting the plants four inches apart ; cultivate well the first year, 
and only cut enough to equalize the growth. The second year I cut down, cut below 
the ground Into the yellow part of the plant. I do not believe in plushing. I can 
turn out a hedge in three years which a rabbit cannot penetrate. I prune every yeer. 
Whenever the hedge gets too big or high, cut it down to two feet high, and it will stop 
any cattle. Constantly wet ground wul kill a hedge. 

In the course of an address delivered before the society on the sub- 
ject of preparing fruit for market, Mr. TJ» P. Bennett said : 

The truth can hardly be too often or too strongly impressed upon the minds of fruit- 
growers, and especially on those commencing the business, that on nothing does suc- 
cess so much depend in marketing fruit as on having it in good order. Superior fruits 
always sell quickest, and often at extravagant prices. Assorting and grading fiuit, 
putting aU uniformly fine together, and the inferior and damaged by themselves, sell- 
ing each class on its merits, has always paid me well, and, I have reason to be- 
lieve, given good satisfaction to the customers. Many persons who appreciate first- 
class fruit "Will pay more for that only which is choice and neatly arranged than the 
producer can get for both superior and inferior packed and marketed together. My 
mode is to have each picker carry in her hand two quart baskets, into one putting the 
large strawberries, and into the other the smaller ones ; and a moment's care in arrang- 
ing the berries on top, with the stems downward, gives a luscious beauty to this un- 
surpassable fruit, and compensates in quickness of sales. I think square quart 
baskets preferable where the market is several hundred miles distant. Raspberries 
and blackberries, having no stems or hulls, press more closely together, and therefore 
do better, when sent long distances, if put into square pint baskets. The berries will 
generally keep better on the vines, or, if well aired, under the packing-shed, than in 
close cellars or store-rooms in the city. ,Every where " honesty is the best policy," and 
dealers are by no means slow in lejaming to discriminate in favor of the brands of 
honest packers. 

NEW HAMPSHIRE. 

The second annual report of the State Board of Agriculture, for the 
year 1871 was made by the secretary to the governor on the 1st day of 
May, 1872. It contains 486 pages, and embraces articles and discussions 
on the following subjects : continuation of the history of the State 
Board of Agriculture, chartered by act of the legislature in 1820,^ from 
report of which copious extracts are given 5 addresses on the Produ- 
cing power of the soil f Eestoration of the hay-crop " Grass, and 
how to produce it The new departure "Wheat, and its culture 
"Fruit culture,'^ by Marshall P. Wilder; "A plea for flowers;'' "The 
cultivation of vegetables f " History and culture of the potato " Eoot- 
crops f " Eotation of crops " Cranberry culture f " Breeding and care 
of neat-stock "Cattle husbandry;" "Will farming pay "How to 
make the farm pay ;" "Agriculture and manufactures f "Our forests;" 
"Making and repairing roads;'' "Laws for farmers;" "Drainage;" 
"Special manures;" "Personal sketches of eminent agriculturists of 
the State," &c. In addition to these addresses, which are written es- 
says, read before the board at its various meetings held during the 
year, the report contains the list of premiums offered and awarded at 
the last State fair, and various other matters of special interest to the 
farmers of the State. 

In his introductory report Mr. James O. Adams, the secretary, alludes 
briefly to the unfavorable spring of 1S71. Notwithstanding a promise 
of early seed-time, just as the farmer and gardener were ready to com- 
mence their field labors, cold winds, freezing nights, cloudy weather, 
and frequent, butTiot heavy, rains prevailed, so that less planting was 
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done tbau is usual iii this latitude. Though wheat was geuerally sown 
in that month, and in some places oats to a limited extent, there was 
but little planting, and far less broad-casting of seed than usual until 
after the first week iu May. There were heavy rains about this time, 
which were followed by drought. Much of the seed planted failed to 
germinate, and many fields of corn were replanted at so late a date as 
to expose the crops to the influences of September frosts. The effects 
of this drought of three or four weeks' duration cut off the first crop of 
early vegetables, and proved very disastrous to market gardeners. 
The early grass crop also suffered seriously. It ripened at a time when 
the corn crop needed most attention ; but small as the crop was, the 
farmer found it necessary to save it«to the neglect of his other crops. 
The yield w^as from 15 to 20 per cent, less than the year previous, not- 
withstanding the crop of 1870 was remarkably meager. There was 
about an average crop of wheat and oats ; barley and rye were culti- 
vated, but to a limited extent ; buckwheat and India wheat were re- 
garded as non-compensating products; Indian corn, notwithstanding 
all the drawbacks of an unfavorable spring, was about an average crop 5 
peas and beans yielded well, while the potato croi3 was large and gen- 
erally of excellent quality. Other root-crops were abundant, while the 
fruit crop, especially apples, was almost a failure. 

The State of New Hampshire is comi>osed of 2,319,830 acres of im- 
proved land, and about twice that amount of unimproved. The last 
report of the su])erintendent of the census showed that there were 
within the State 37,247 horses, 206,080 neat cattle, 255,047 sheep, and 
32,041 swine. The value of this stock is now estimated at $16,000,000. 

The board held twenty sessions during the year. Included in this 
number were those for the transaction of official business, which were 
few, and those arranged especially forj^ublic discussions, which consti- 
tuted by far the greater proportion. The meetings for public discus- 
sions were held' at different points in the State, and were generally well 
attended by the farmers of the neighborhood, who took great interest 
in the discussions. At the meeting held at Concord Mr. S. 0. Pattee 
addressed the board on the subject of wheat culture. As the result of 
many exi^eriments he gave the following, as perhaps among the most 
successful, with the China Tea variety : On two acres of land not ex- 
ceedingly fertile, some of it dry knolls, and some once very wet but 
now drained, he raised 45 bushels of wheat from four bushels of seed. 
The cost of the crop, including interest on land at $75 per acre, one- 
fourth cost of manure, and all other expenses, was $02.40. The value 
of the wheat and straw was $110, leaving a balance on the profit side 
of $47.60. The flour, which was regarded by good judges as worth 
$10 per barrel, cost him $6.90, including toll and carrying to mill. 

Mr. Pattee gives the following as his method of raising wheat: 

My method of raising -wheat has been, until recently, on the " old i)lan," the same as 
that practiced by my father and grandfather before me, for the last seven ty-iivc years, 
and probably by most New Engliuid farmers at the present time ; -which is to apply all 
the manure to the corn crop, after which to sow wheat and grass-seed. This ^ourse Is 
not objectionable on farms where the rotation will not exceed six years. Tt ia also 
applicable on farms that contain a large proportion of natural meadow. It is objection- 
able on my farm, as the rotation will require at least eight years. I have learned this 
fact : the oftener I can turn under a good rich sod, the better the land produces. There- 
fore I am adopting a method that gives mo a rotation of five years. I break up in the 
fall as. late as i^ossible; the next spring plant corn without manure, except special 
fertilizers in the hill, either home-made or commc^rcial. As soon as the corn is off, cart 
on from five to six cords per acre, and plow it in. In the spring, as soon as the 
ground will admit of working, I take Ford^s horse-hoe and give it a good cultivating, 
sow the wheat tv, o bushels to the acre, harrow both ways, pick oft the loose stones, 
roll it down, and otherwise prepare it for the mowing-machine. The field should not 
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be left uutil all lumps aud clods are reduced to i)Owder. This extra work pays. The 
seed will all germinate ; the straw will be stiff and harder. It will stand drought better 
than when the work is left half done. 

Mr. Pattee regards the couditions aud soil of New Hampshire as 
excellent for the production of spring- wheat. As to varieties, he prefers 
the China Tea to all others. This wheat has a long, bearded head, a 
large, plump kernel, a clean, stiff straw, and is not liable to lodge or 
rust. The Golden Drop, Arnautka, Carr, (a local name,) and Black Sea 
he also regards as good varieties. He gives the following mode of pre- 
paring his seed- wheat : 

I procure refuse salt at the store for half price, make a brine as strong as salt will 
make it, reduce it so the wheat wiU not swim, put half a bushel of wheat inta a tulj, 
pour on brine enough to cover the wheat several inches, give it a good stirring, and all 
the foul seeds, if any, wiU rise and can be skimmed off. Strain the brine into another 
tub for further use. For every bushel of washed wheat stir in five pounds of clover 
seed and six quarts of timothy ; dry off the whole with equal parts of lime and plaster, 
using enough so that it can be easily sown. This ia a sure preventive of smnt, and 
gives life and vigor to the young plant. 

At the Manchester meeting a lengthy debate occurred on the subject 
of forage-plants and root-crops. Mr. N. H. Brown advocated the raising 
of turnips, and said they had two advantages over other forage-plants : 
they could be sowed late, and it required but very little labor to grow them. 
He liked mangolds, but all could not raise them. He raised the common 
English turnip, and believed them to be the best* When hay and other 
forage-plants are light they will be found a great help. He prepares his 
ground well, turning over sod-land if necessary, or takes that which, has 
produced an early crop, puts on superphosphates, sows broadcast, and 
generally harvests 300 bushels or more per acre. In the fall he feeds 
tops and all, but when he harvests cuts off the tops^ feeds after milking 
his cows, so as not to taint the milk; stores in barn-cellar, so as not to 
scent the house or make it unhealthy; takes cool places and piles up 
only a few together. Cattle are very fond of them, Especially when 
chopped and sprinkled with meal. The cost of their production is put 
down at about 10 cents per bushel, but taking into view the value of 
the plowing and the benefit of the phosphates that remain over, the cost 
is cut down one-half. 

Mr. John L. Kelley coincided with the speaker^ but Mr. Warren 
Brown differed widely in his opinion as to the importance and value of 
the crop. Many of his neighbors had devoted considerable attention 
to the raising of turnips, but, after experimentsrunning through two or 
three years, had found them unprofitable, and had given up their 
further cultivation. He regarded the crop as expensive in the way of 
manure, requiring much work in raising and harvesting, and trouble in 
feeding out, and even doubted its benefit to stock. He also doubted 
if the land was left in a gaod condition for succeeding crops. 

At the meeting at Frdmont Mr. George F. Beede read an elaborate 
paper on the subject of the restoration of the hay crop. He regards 
this as a question of paramount importance to the people of New Hamp- 
shire. The failure of the grass crop, he believes, is not so much due to 
drought as to exhaustion of the soil by continued cropping, and a lack 
of that liberal fertilization rendered necessary by a long and exhaustive 
drain upon the land. He does not believe the soil is exhausted in a 
literal sense ; it still contains the elements and properties of fertility, 
and only requires energy and skill to render those dormant elements 
available for plant food. The grasses will not dp weU on land that has 
been long cropped with com, grain, and vegetables. With the same 
amount of manure and labor he is satisfied that twice the amount of 
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hay can be raised by seeding immediately to grass than can be done by 
cropping with corn and potatoes, to be followed with corn and potatoes 
again, grain the third year, and grass or clover the fourth. On most 
soils three-fourths of the value of the manure applied has been con- 
sumed in the growth of the three crops preceding the first hay crop. 
This is on the supposition that the manures were applied to the first 
and second crops, and the grain sown without manure, as is the general 
custom. , 

In answer to a question as to how long a grass-field will produce good 
paying crops, providing it has been cut early, top-dressed, and other- 
wise properly managed, Mr. Beede said : 

This depends much upon the character of the soil. If it is moist, natural grass-land, 
or wet land which has been thoroughly drained, it would, without doubt, produce the 
best results to mow the field from ten. to twelve years. The greatest difficulty to con- 
tend against is, that the whole process of raising hay is an artificial one ; we prolong 
the vigor and productiveness of the grass plants by artificial means ; their natural ten- 
dency is to die out in the course of two to five years, and new plants from seed to take 
their places ; and the best cultivated grasses will begin to disappear, except in rare 
instances, after the tenth year, if we do all we can to prevent it; wild grasses, vines, 
and weeds win then make their appearance. Now is the time, sooner or later, as the 
soil and management vary, to plow and re-seed, if we wish to preserve the quality 
and quantity of our hay. On light lands I should plow often — plant one year if •! 
wished to raise hoed crops, and seed down the second year. I should not mow such 
fields more than five years — four would be better ; say a six years' rotation without 
top-dressing. I should manage light land, if I wished to seed without a hoed crop, by 
breaking up late in the fall, manure immediately, and work it into the soil thoroughly ; 
cultivate and harrow again as early as the ground can be worked in the spring, seed 
with grain and grass-seed, or grass-seed alone ; if a dry season it would do better with 
the grain. I should use larger quantities of grass-seed than on richer land, as the 
plants do not tiller as much. I have tried this method, and it works admirably. 

The great point to be observed in successful grass-culture is to perform every opera- 
tion at the proper time. When the conditions that govern success are favorable push 
the work ; keep ahead of it. Three of the most important times to observe are these : 
fall-seeding, if possible, should be done before October; spring-seeding as early as the 
ground can be properly prepared ; top-dressing should be applied the last of October 
and the first of November. The season for making composts is every day in the year 

At the Manchester meeting Mr. John Johnson read an essay on the 
same ^subject. As to the proper time of sowing grass-seed, and the 
management of meadow-land, he said : 

There is no doubt, however, that August is the proper time for seeding our grass- 
lands. That seems to be the time when nature distributes her seeds ; and I think grass- 
seed succeeds better when sown in August than any other month. I believe in natural 
things, and nature cannot be easily broken down. To seed our ground in August we 
must hasten our haying, that we may prepare the manure heaps, attend to the plow- 
ing, &c. ; and it is a great advantage to the farmer to get his haying out of the way 
at least by the 12th of July. His meadows may be left a little longer ; but no Englisli 
grass, in my judgment, should remain uncut later than the 12th of July. 

It is essential that we should plow pretty creep. Many farmers, for August seeding, 
plow shallow, manure^ harrow slightly, and sow their seed, and the first thing they see is 
the ^ass growing up from the old roots ; the ground becomes nubby, rough, and uneven ; 
and if the next season is dry, its yield will be light and about run out. The ground 
should be plowed at least from 7 to 8 inches deep, and be thoroughly pulverized before 
the manure or seed is applied. Again, if we plow in August, and our hay is cut in good 
season, we may reasonably expect to plow under quite a heavy growth of grass, which 
is quite valuable to the crop foUowing. The soil should be thoroughly cultivated, and 
stirred with the harrow ana cultivator until it is made perfectly fine, without bringing 
up the old sod. It is the same with the soil as with all kinds of drugs. We are told 
by the druggist that the more we rub this or that down, the more strength we get out 
of it for medicine. Hence the more we work and mix the soil the greater will be its 
strength, and the greater will be the crop we take from it. Therefore follow the plow 
with the cultivator or harrow, in order that the soil may bo finely pulverized. The 
manure must be made very fine, and allowed to decompose before it is applied, so that 
the little roots may take hold of it when the grass first springs up, and not be obliged 
to wait untU it becomes decomposed in the soil. The lack of nourishment will make 
the plant weak and the first crop light. . 
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In an essay on the producing power of the soil, read by Mr. Levi 
Stockbridge, the folfowing passage occurs : 

New Englaud, with all its skill, intelligence, thrift, and wealth, would be haunted 
by starvation and famine if the people were compQlled to rely entirely on the products 
of their own soil. Whatever latent susceptibility this soil may possess, certain it is 
it does not yield sufficient to nourish our people, and but for our peculiar circum- 
stances wo should in this respect be in the straitened condition of the population of 
China, or else be dex>endent on the whim or caprice of a foreign power for our needed 
supply. In France, prior to her late disastrous war, we have a good illustration of 
what a soil is capable of producing when its cultivators are driven, by force of circum- 
stances, to pursue a wise and judicious system of tillage. Its entire territory is less in 
extent than the State of Texas, yet in 1868 it produced more bushels of all the cereals 
except Indian corn than the whole United States. That year a population larger by sev- 
eral millions than our own, and more domestic animals than we possess, were sup- 
ported, and agricultural i)roducts to the value of $581,000,000 were sent abroad, wbilo 
our agricultural exports that year amounted to but $441,000,000. This France has 
done, and will do again when her industry returns to its accustomed channels. 

He then alludes to the impression prevalent among the people of 
l^ew EDglandj that the soil is worn out and exhausted, and says that the 
race of mail will not be continued on this earth long enough to exhaust 
its soil of the elements of fertility if it pursues the system of culture 
which nature's teachings indicate. If in some localities sterility is ap- 
parent and the soil fails to yield its increase, it is because the tiller has 
been a transgressor of natural law, and a persistent transgressor, for 
nature does not succumb to ill usage until it has been long persisted in. 
Soil productions, plants, and animals are simply soil changed in form, and 
not the result of a new exercise of the creative power, or, alone, a mysteri- 
ous recombination of any materials we may place in it. As the material is 
of exhaustless abundance, the celerity of the change and the profusion 
of the products will depend entirely on the combined action of all the 
great causes of change, and the perfect harmony with which they work. 
If we would increase the producing power of the soil, we must strive to 
prevent the action of all causes which interfere injuriously with its pro- 
ducing forces, and, if possible, aid to make their action more potent 
and rapid. These forces, as primal agents, are water, frost, air ; and, 
second, the chemical influences and affinities which these causes start 
into activity. They are the great powers of the natural world, and are 
so far beyond our control that we can only hope to slightly aid them 
when they work for good, or retard or tone them down when their ac- 
tion is injurious, and then only by aid given to some counter natural in- 
fluence. After pointing out the effects of these causes or influences 
upon the soil, and the loss by exhaustion of some of its principal natural 
elements, Mr. Stockbridge closes his essay as follows : 

Manures are indispensable for successful agriculture, but they should bo put into 
the soil not simply to be reconverted into useftil plant organisms, but also for the sake 
of their specific aid in converting the material of the soil into plant food, and increas- 
ing its aggregate quantity. To accomplish this object successfully requires as much 
intelligence in selecting the manure required in a given case, and in determining the 
best mode of its application and action, as in selecting and applying it for its influence 
on specific plants. By applying manure ibr the soil, there is great probability of our 
harvesting larger crops than it it was applied for special plant production. Take an 
example : A given acre of land may have in its soil-corn oinations lime sufficient to 
supply the amount needed by any crop you wish to grow upon it. But it has none 
free to act as an alkali on the other elements of the soil. The two great classes 
of matter are there in proper proportions, and yet it is dead and inactive, and pays 
poorly for its cultivation. Make an application of lime, though it is not needed as food 
for the plant you wish to raise. It will act as an alkali on the organic matter, decom- 
posing it and forming carbonic acid and ammonia; these will act on the other ele- 
ments of the soil and decompose them. The whole soil becomes alive with chemi- 
cal action, and a series of changes takes place, each one of which develops food out of 
soil-material. Take another case : A piece of land containing, apparently, all the ele- 
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ments of plant growth, hut is cold, tenacious, and inactive. To get a crop on such land 
you tell me to apply some fine, well-formented manure in the hill ; this may he well 
so far as it goes/ but for the land you had better apply broadcast, and mix with the 
soil a strong, coarse manure, which decomposes rapidly. The decomposition, with its 
power of absorbing the sun's heat, will materially warm the land and give such power 
and efficiency to other agents that the soil itself, and not simply the manure, is capa- 
ble of plant production. These are examples of what may be done on a large scale by 
the action of manures in your fields. Therefore use it freely and judiciously for the 
soil, and depend upon it the soil will take care of your plants, and consider any sub- 
stance a manure which contains plant food, or which by its action makes it out of the 
material of the soil. If wo have rightly interpreted nature, the soil in the hand of one 
who understands its laws of soil-change and development, the influence of each, the 
combined harmonious action of all, and the power of manurial agents which he can 
apply or withhold at will — if the soil be in such hands, its producing power is vir- 
tually limitless. 

Mr. J. F. Lawrence, in an address befere the board, urges the raising 
of millet as a forage plant. He regards it as preferable to fodder-corn 
for winter feeding. It can be raised on ground too poor for corn ; the 
expense of its cultivation is not so great ; it is as easily cured as Eng- 
lish hay, and is much more valuable as a forage i)lant. In an ordinary 
season, if sowed on warm land, it can be raised after the hay has been 
harvested from it. He gives the following experiment with this crop. 

The 1st of July, the present year, I plowed a piece of land which was mowed the 
day before, dressed it with 600 pounds of phosphate to the acre, seeded with one-half 
bushel of millet seed, costing $1, and in September, when in the milk, I cut and nicely- 
harvested two tons to the acre, which is now in my barn looking as green and beauti- 
ful as anything I ever saw, and which my cattle and horse prefer to the best hay in 
the barn. I have never raised a crop more cheaply, or with more satisfactory results, 
and cannot too strongly urge its cultivation to my brother farmers of the State. 

Mr. Otis F. E. Waite contibutes an essay on the subject of rotation of 
crops, from which we quote as follows : 

No one will deny that where the same cultivated crop is frequently repeated on the 
same land and allowed to perfect itself, its product will, after one or two repetitions, 
begin to diminish, and if persisted in will in some cases fail altogether. It may be 
said that the hay crop forms an exception to this rule ; but when it is considered that 
grasses in hay-fields are mowed, and in pastures are cropped, before they perfect their 
seed, it will be seen that the exception cloes not hold. If they are allowed>to grow to 
the perfection of their seed, many, if not all of them, are subject to the same rules as 
other crops. Forest trees are not an exception to the rule. Although they bear fruit 
wheft. young, and for many years, yet they are a long time in reaching mattirity ; be- 
sides which they supply their own nutriment from the decay of their own foliage. 
Even in forests nature in many cases clearly indicates the necessity of a change of 
production. Where oaks are cut down they are usually followed by a growth of i)ine, 
and where pines are removed, a growth of oaks springs up— the soft and hard woods 
thus alternating with each other. * * * * Alternation of crops, or the growing 
of a regular series of different farm crops upon each and every field in successive 
order, together with a system of green manuring, or plowing into the soil green plants, 
has given to Flemish husbandry its ^reat and acknowledged pre-eminence over that 
of every other country. In Flanders it is said to be no uncommon thing for farmers to 
carry on the operation of harvesting grain, plowing the ground, and sowing turnip 
seed all at once, on one and the same field. The ground is plowed up and re-sowed 
with another and different crop as soon as the grain or other crop is cut off and re- 
moved. It is by the same or similar alternations of crops that the farmers of the 
county of Norfolk and other sandy regions of England, once very \iOOT and unpro- 
ductive, have converted them into the most fruitful, wealthy, and populous districts 
of that kingdom. This same system has wrought similar changes of agricultural im- 
provements in Scotland and Germany, and it will, if properly and perseveringly pur- 
sued, produce equally beneficial results in our own country. There is nothing in 
farming that requires a nicer judgment, or on which the farmer's profits more depend, 
than upon the order in which the various farm crops cultivated arc made to succeed 
each other upon our fields. The green manuring and alternating husbandry, so suc- 
cessful in Flanders, has been adopted to a considerable extent in nearly all the other 
countries of Europe, and is constantly growing in favor there. Turnips in those coun- 
tries have been used quite generally as a soil-renovating crop with great advantage, 
their largej spreading leaves drawing more nourishment from the atmosphere than 
their roots do from 'the soil. Sheep are turned into the fields and eat off the toi^s or 
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loaves of the turnips, and as many of the roots as they wish, leaving their manure upon 
the ground evenly distributed, and the field in good condition for a succeeding crop of 
grain. 

Mr. Hiram R. Boberts contributes an excellent article on tbe subject 
of how to make farming pay. He regards it as the safest, and in the 
long run the most advantageous, of any calling within his knowledge, 
especially for men who have the physical ability for manual labor, To 
those who dissent from his views, and allege that they cannot keep up 
the fertility of their farms, he answers as follows : 

Most assuredly they cannot keep up the fertility of their land if they take dff more 
than they return to it. There is no need of this exhaustion. Have not a very large 
proportion of the farms of tliis State the means upon themselves of keeping up their 
fertility, when all the manure, both sgHid and liquid, is properly preserved and judi- 
ciously applied, which can be made on the farm ? . The amount of valuable manure is 
not small which can be made from one horse, one cow, one hog, and a small family, 
when the collections from the barn, pfg-pen, sink," and privy are all preserved by being 
mixed with muck, scrapings from the road-side, or even saiid. *It would seem that the, 
tillage land of our farms ought not to grow poor when properly cared for, for they have 
the advantage of the manure made from the hay cut on land that needs no dressing, 
and from pastures, besides what can be made on the farm. Every farmer should avail 
himself of all the manure, whether natural or artificial, that he can apply to advan- 
tage. The doctrine that our farmers should continue to grow poor needs investiga- 
tion, for all history shows that great crops have been raised for hundreds of years on 
land from dressing collected from the land itself; and cases almost numberless can ho 
shown in our own State where farms have been greatly improved from dressing made 
on the farm. But dressing is not all that is needed on a farm to make it pay. He 
must see that everything on and about the farm is attended to, from January to Janu- 
ary ; he must see that his land for cultivation is properly plowed when it is not too 
wet ; that his seed is of the first quality ; that it be sown or planted at the proper 
time ; that it be not choked with weeds from May to November f that his crops be 
harvested in due season; that all articles intended for sale be i)repared in first-rate 
order, and be sold at the right time. Take care of everything raised on the farm ; let 
not so much as a bean or an apple be lost for the want of care ; have every domestic 
animal, from the tiny chicken to the noble beef-ox, kept in a constantly thriving con- 
dition ; keep the best of tools to work with, and see that they do not get out of order 
by neglect. If help is needed employ the best. Keep fields as free from small stones 
and as smooth as possible, so that a large amount of work may be done with jnachinery 
with horse or ox power ; look weU after the orchards ; prune them every year, and 
keep the land mellow about them ; pay particular attention to the pastures, that much 
neglected part of many otherwise good farms ; drain the wetlands on them, and do not let 
the cattle into them too early in the spring ; cut down, or_up by the roots, when,it C£fti be 
confveniently done, all scrub trees or busies ; running juniper, pines, &c., cari readily 
be cut up with a bog-hoe when the ground is frozen. Plow all land inclined to bushes 
or moss as often as' either of these obstruct the grass ; sow down with red-top and 
clover. Ashes can be very advantageously applied. They will aid the grass and keep 
down bushes and moss. Plaster can be used to good advantage on some soils. ,A11 
land inclined to bushes and too rocky to be plowed should be allowed to come up to 
growth. 

Mr. J. H. Harvey contributes an article on the same subject, a con- 
siderable portion of which he devotes tQ a discussion of the importance 
of manures in the operations of the farm. He says that thje manure 
heap can be greatly increased by furnishing hog-yards, cattle and horse 
stalls with turf, as an absorbent ; from the road-side, from under stone 
walls in the fields, and such corners as no plow can reach. A thousand 
loads, he thinks, can thus be, taken from every small farm, from places 
where grass has rotted and leaves collected, without bringing the banks 
down lower than they were fifty years ago. Saw-dust and swamp-mud 
make a very good fertilizer. He advises that cattle and horses be 
housed in summer as well as winter,, and that absorbents be spread 
under them to save the liquid part of the manure, which is fully -as val- 
uable as the solid. In support of this statement Mr. Harvey gives the 
following experiments ; 
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In 1857 I spread loam soaked with cattle-nrine on one end of a piece of oats, and on 
the other end solid manure. Where the urine was spread the crop was far the heaviest 
and darkest colored. Swamp-mud, a thousand loads of which may be found on almost 
' every farm, when rightly pr^ared by being drawn out beforehand and exposed to rain 
and frost to remove its acidity, and then mixed with ashes or lime, is another great 
manurial element. * * * Every acre of forest-leaves, when the rotten mold is 
three or four inches deep, is sufficient to manure an acre of the field— equal, once in 
every five years, to twenty loads of barn-yard manure. It contains two out of the 
four baeses required for plant-food, viz, x>ota8h and nitre ; also a large amount of 
vegetable matter. 

As to the proper application of manures, he says : 

I think manure should be harrowed in on wet land and plowed in on dry land. 
Then, in the first case, it will not be leached and go down below the reach of the 
plant-roots, nor, in the other case, be too high and dry above them, and its strength 
evaporated in the air, as it was with me on a piece of corn in 1863. This was broken 
up 10 inches deep the fall before, and eighty loads of barn-yard manure and compost 
harrowed in on the furrows. It was planted with thirteen thousand b^ls of corn, 
which started well, but soon dwindled and proved not worth harvesting. Last year 
I made a failure on the other extreme. On less than half an acre of tough barn-grass 
sward, I plowed under fourteen loads of barn-yard manure and planted with corn, the 
roots of which could not penetrate downwards in season to reach the manure), and 
poor com was again the result. Low land should be plowed, if practicable, even if 
you have to use a steel plow, and be laid up in beds of about twenty furrows each, 
leaviug a dead furrow between for the water to run off toward the main ditches, and 
a compost of sand, rather than mack, appHed to the surface, soaked with cattle-urine 
j&om the barn-yard or under the stable floors, and seeded down to herds-grass. 
Treated in this wq>j it will bear heavy burdens of grass for a long series of years, the 
proceeds of which, in the shape of barn-yard manure, can be carried on to the high 
ground where it is so often needed. 

Mr. Joseph B. Walker, in an essay on forests and forest-culture, urges 
the manufacture of all forest-products at home. He regards the raising 
of timber as more economical' than the importation of lumber for needed 
articles of manufacture. The difference between a given amount of 
lumber in the rough and in the manufactured state is much greater than 
is commonly supposed. A statement, prepared by the president of the 
New Hampshire State Board of Agriculture, shows that white-pine wood 
will sell for about $4.75 per cord. This wood, when manufactured into 
mackerel kits, will bring $25.20. Another statement, prepared by a 
gentiemau versed in the business, shows that 1,000 feet of lumber gen- 
erally used in the manufacture of furniture is worth $15 in the plank at 
the mill where it is sawed, but when converted into furniture and ready 
for market it has increased in value to $75.60. 

The secretary gives the names and location of sixty firms or compa- 
nies engaged in the manufacture of starch within the State. The largest 
amount manufactured by any one firm during the year was 163 tons, 
and the smallest amount 10 tons. With one exception, these manufac- 
tories are all located in two counties — Coos and Grafton. The total 
amount manufactured by them is given at 3,060 J tons. 

Mr, Dinsmore, proprietor of the Alstead cheese factory, gives the fol- 
lowing statement of facts in regard to his operations fo the year : 

I commenced making cheese May 10, and continued until September 5, 1871. Dur- 
ing that time I made from my 56 cows 20,832 pounds ; sold the cheese on an average 
of 14^^ cents— $3,020.64. In the spring and fall I made 1,800 pounds butter, which 
averaged me 38 cents per pound— $684. Sold 18 hogs, 310 pounds each, at 8 cents — 
5,580 pounds— $446.40. Received from what calves I sold, $252.10. Total receipts 
$4,403.14. 

Mr.. Dinsmore does not give his expenditures, therelore we cannot 
state his net profits. 
32 a 
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OHIO. 

The twenty-sixtli annual report of the secyretary of the Ohio State 
Board of Agriculture for the year 1871 contains over 600 pages, a large 
portion of the matter being of a very intettsting and valuable character* 
In addition to the business transactions of the board, it contains the pro- 
ceedings of the twenty-seventh annual convention of the Ohio State- Agri- 
cultural Society, held at Columbus January 3, 1872; the premiums 
offered and awards made at the twenty-second annual fair, held at Spring- 
field during the month of September, 1871 ; a number of addresses de- 
livered by prominent agriculturists at different points in the State; 
reports from county societies, and valuable essays on ^'The best prac- 
tical means of preserving and restoring the forests of Ohio;" "The 
wheat-root maggot ;" "Poultry-raising— different varieties," &c. Some 
of the mogt valuable articles are reproduced from European publica- 
tions, the more elaborate and exhaustive one being that on the " Im- 
portance of analyses of soils," translated from the German of Albert Orth, 
by Mr. John H. Klippart, secretary of the board. The report also con- 
tains the fifth annual report of the .Ohio State Horticultural Society for 
the year 1871. 

The annual convention of the State Agricultural Society was well 
attended, there being present representatives from seventy-eight coun- 
ties. In his address before the society. President Lang alludes to the 
many resolutions heretofore passed by the association, urging i;ipon the 
legislature the importance of the enactment of more stringent measures 
fov the protection of wool-growers. While laws have been passed for 
the taxation and even killing of dogs, and for the severe punishment of 
the owners of sheep-killing dogs, the president regrets that these l&ws 
have not been enforced, and that the sheep interests of the State are 
no better protected to-day than if such measures had never been enacted. 
Touching this point the secretary gives some important statistics. The 
returns of live stock on tax duplicate shows the number of sheep within 
the State in 1871 to be 4,468,898, and their cash value is given at 
$13,843,810, Eeliable returns show the number of dogs to be 185,023, 
and the total number of sheep killed by them 39,726. The total value 
of the number thus destroyed is $126,874.50. 

During the discussion of a resolution tendering the thanks of the con- 
vention to the trustees of the Ohio Agricultural and Mechanical College 
for the prompt location of the same, Mr. T. 0. Jones took occasion to 
allude to the fact that the proportion of the number of farmers who are 
in public life, in the national and State legislatures, is becoming less. 
It was just as necessary that farmers should have as thorough and lib- 
eral an education as men in any other calling. In the early history of 
the State governors, members of Congress, and prominent men every- 
where were practically connected with agriculture; and it has been 
supposed that it was necessary for the welfare of a State, necessary for 
the welfare of the nation, that not only the energy but that a large pro- 
portion of the brains of the country should be engaged in agriculture, 
because without the representation of agriculture it was impracticable 
to maintain a free government. Mr. Jefferson, with all his confidence 
in free government, could not exactly foresee how a republican govern- 
ment could be maintained with such a population as we must ultimately 
have in our large cities. The speaker then stated that, in locating the 
college, a lack of funds had compelled them to ask donations from com- 
peting localities ; that Franklin County, having donated $300,000, the 
whole fund asked for, the institution had been located within its limits. 
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This amount was larger than the Government donation, and more than 
half the entire fund of the institution. Out of the Franklin County 
donation the experimental farm had been purchased and paid for. While 
the enterprise is now regarded as establi^ed upon a permanent footing ; 
stilly to place it in an entirely unembarrassed condition, the State is 
called upon to lend it further aid. Additional help would seem to be 
necessary in order to finish the college buildings and to make the other 
improvements contemplated by the trustees. 

Professor Edward Orton, of Antioch College, and Messrs. G. S. Innis, 
S. D. Harris, D. C. Kichmond, and Dr. J. A. Warder delivered able ad- 
dresses on agricultural topics during the progress of the qonvention. 
The address of the last-named gentleman was on the subject of the de- 
terioration of soils, and how to retain their fertility. He referred to 
China and some of the European countries to show that their system of 
rotation of crops and judicious fertilizing and manuring of soils was the 
only proper and profitable system of agriculture. China, with a soil 
originally poor and unproductive, and with no stock to produce manure 
to enrich it, has been made wonderfully prolific by the untiring industry 
of its people, and for many centuries past has been able to support its 
immense population of over 400,000,000 of people from its own resources. 
Of European countries Belgium is the best cultivated. liJ^^otwithstand- 
ing the land has been constantly tilled for over a thousand years, the 
fertility of the soil is such as to produce 50 bushels of wheat per acre, 
with other crops in proportion, England is another illustration of the 
advantages derived from a careful, painstaking, scientific system of farm- 
iDg. Less than one hundred years ago wheat averaged only 10 bushels 
per acre in England. By a proper rotation of crops, by drainage, and 
a liberal use of manure, the average yield has been brought up to 36 
bushels per acre, in some sections as high as 50 and 60 bushels often 
being grown. Southern Europe, the once fertile plains of Lombardy, 
presents a good illustration of the opposite system. By cutting off the 
forests, and continual cropping, the land now scarcely yields any return. 
Much of this beautiful and originally fertile land is now almost a barren 
waste, and that which is tilled scarcely pays the expense of cultivation. 
Of the ruinous system of farming in the United States Mr. Eichmond 
said: 

The effects of a bad system of farming can be seen all over the United States. The 
cotton system of the South is the worst. A very few years with this crop wears ont 
the upland. Twelve years' continual cultivation of wheat in the rich, now lands of 
Wisconsin will reduce the yield to 10 or 12 bushels per aero. 

The great State of Ohio has, in some past years, had to import wheat for her own 
consumption. Many counties now produce little wheat. I have good authority for 
stating that in the Miami Valley lands which formerly produced 80 bushels of corn now 
grow only 40 bushels per acre. 

The New England States grow only one-sixtieth the grain they consume, and the 
great State of New York grows less grain than she consumes. Ohio com is retailing 
in Connecticut at $1 per bushel this winter. * * * The soil of some of the New 
England states had become so exhausted that but little wheat could be grown before 
my remembrance. Corn, rye, and oats were cultivated to a limited extent. In Massa- 
chusetts and Rhode Island, which were first settled, the wheat-crop first failed, then 
the com and oats, so that they ceased to become paying crops about 1820. The inhab- 
itants then turned their attention to commerce and manSactures, drawing their supplies 
of corn and rye principally from Western Connecticut. When I was a boy there was 
a large grain trade carried on with Boston and Providence from this section. The land 
was, during this period, cropped to its utmost extent, and soon exhausted, and the 
inhabitants of Connecticut, like those of Massachusetts and Rhode Island, turned their 
attention to commerce and manufactures. Upon the opening of the Erie Canal, iu 
1825, wheat and other grain was brought iu, and sold very cheap, from the then rich 
lands of Western New York. At this period scarcely any grain crops paid the expenses 
of cultivation, and very little was grown in the New England States, owing to the 
exhaustion of the land. * * * Our Eastern States are now doing what England 
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commenced fifty years ago : to import manure, save and make all they can at homo 
and apply it to the best advantage ; and they are putting more labor and capital on the 
land. This course will always result in a corresponding increase of the agricultural 
productions of a country. 

I will give some figures in relation to Connecticut, which I know to be correct. They 
refer to a strip of land, some six miles long and three miles wide, up Long Island 
Sound, in a section of country ranking as among the best land in the State. The 
following is a reliable statement of the amount and cost of manures used there last 



year: 

Old leached ashes, 7, 500 bushels, at 25 cents per bushel ^1, 875 00 

Ground bones, 200 tons, at $35 per ton 7, 000 00 

Superphosphate of lime, 125 tons, at $50 per ton 6, 250 00 

Guano, 10 tons, at $50 per ton 500 00 

Sea-weed, 10,b00 loads, at $1 per load , - . 10, 000 00 

Salt hay, 3,000 tons, at $10 per ton ^ 30, 000 00 

Barn-yard and other manures - 20, 000 00 



Total 75,625 00 



Under this system the price of land is rising, so that farm-lands there are now worth 
from $200 to $500 per acre. The yield per acre of any of the given procjucts is about 
as follows: Onions, 900 bushels; potatoes, 400 bushels; strawberries, from 200 to 300 
bushels; wheat, 40 bushels; corn, 100 bushels; hay, 5 tons ; and other crops in pro- 
portion. 

The fertility of the soil being restored, its productive qualities can 
be retained by a proper rotation of crops. Mr. Eichmond's plan of rota- 
tion, as practiced by him for several years past with most excellent re- 
sults, is to plow an old meadow or pasture in the spring, plant it with 
corn or potatoes t^i^o years, sowing to barley the third spring, with 
wheat put on the land in the fall; the fourth spring seed down with one- 
half clover and one-half timothy ; then, after mowing it three years, 
pasture it two seasons. 

Dr. J. A. Warder addressed the convention on the subject of timber- 
planting and forest culture. In addition to this address the report con- 
tains an elaborate paper, on the same subject, from the pen of Mr. Daniel 
MilliMn. Dr. Warder refers to the fact that from 1853 to 1870, a period 
of seventeen years^ there were 847,911 acres of land cleared in the State 
of Ohio, a rate which reached nearly 50,000 acres per annum. At this 
rate it would require but half a century to destroy the entire forests of 
the State, supposing that the increasing population, already forty-nine 
persons to the square mile, be no more wasteful of their timber than the 
present generation. The most valuable timber trees were then enumer- 
ated. The black-walnut, the oak, the cherry, the tulip, ash, beech, and 
pines are those most desired in the arts ; but a century or more is re- 
quired to perfect the trees; and to produce the most valuable logs, two, 
three, and often more centuries, are needed. In the forests of Ohio and 
Indiana the logs of the tulip and black-walnut often have three and four 
hundred rings of annual growth. Kear Terre Haute, Indiana, alog five 
feet in diameter contained three hundred and ninety rings, without count- 
ing the heart, which was decayed for some inches. Mr. John Lush, near 
Kockville, Indiana, counted four hundred rings in poplar logs. Mr. 
Ayres, of Champaign county, Ohio, found a tulip-poplar that was 70 feet 
to" the limbs, and was supposed to be five hundred years old. E"otwith- 
standing the great value of fiiese trees when they arrive at maturity, it 
would not do to plant them for present profit. The interest accumulates 
so slowly that no margin would be left in the end. Of thrifty growing 
varieties, which promise a speedy profit. Dr. Warder gives the following 
absolute measurements of trees grown in the neighborhood of Terre 
Haute, Indiana: 

Catalpa, fifteen years planted, 21 inches in diameter. 

Ailanthus, twenty-four years planted, 22 inches in diameter. • 
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Tulip-Poplar, tvveuty-two years planted, 21^} inches in diameter. 
Sassafras, forty yeaxs iilauted, 22 inches in diameter. 
Cottonwood, forty-two years planted, 40 inches in diameter. 
Red Oak, fifty years ijlanted, 43 inehe^ in diameter. 
Black Walnut, fifteen years planted, 14 inches in diameter. 
White Pine, nineteen years i)lanted, 13f inches in diameter. 
Chestnut, seventeen years planted, 17f inches in diameter. 
Black Locust, thirty-eight years planted, 3S inches in diameter. 

The following are measurements of trees standing in blue-grass sod, 
clay soil, planted at Springfield, Ohio, in 1851 : 

European Larch, twenty years planted, 10^ inches, in diameter. 

Paper Birch, twenty years planted, 10^ inches in diameter. ^ 

Red Cedar, twenty years planted, 9^ inches in diameter. 

White Elm, twenty years planted, 14*^ inches in diameter. 

White Pine, twenty years planted, 14^ inches in diameter. 

Norway Spruce, twenty years planted, 14 inches in diameter. 

Australian Pine, twenty years planted, 15 inches in diameter. 

Ailanthus, twenty years planted, 15 inches in diameter. 

Burr Oak, twenty years planted, 15 inches in diameter. 

Silver Poplar, twenty years planted, 17^ inches in diameter. 

Others, in cultivated ground and mor© friable soil, but of Same age, 
measured as follows : 

European Larch, 18 inches in diameter. 

White Pine, 14 inches in diameter. • 
Paper Birch, 14^ Inches in diameter. 
Deciduous Cypress, 20 inches in diameter. 

Mr. Ezra Sherman, of the White Water village of Preston, Ohio, 
planted seeds of locusts and red cedar, in 1830. At the age of three 
years the trees were set out in a grove of 15 acres, and along the high- 
way in an avenue for 200 rods. In 1870, or forty years from the seed, 
two-thirds of the trees along the highway were cut down. These 180 
trees made 1,500 posts, worth 35 cents each, or $525 5 that is, over $8 
per tree. The stakes and top-wood for fuel were worth something be- 
sides. Some of the trees in the grove are considered worth $10 apiece, 
and the 15 acres thus stocked are expected to furnish fence-posts for the 
whole farm of 1,500 acres for all time. The cedar, though of less rapid 
growth, is more highly valued. They will make eight posts against 
thirty of the locust trees. Mr. Sherman considers that the stakes, 
poles, and pasture of this grove have been worth as much as it would 
have yielded, if free of trees. 

The speaker refers to experiments made by Mr. Schofield, of Elgin, 
Illinois, who, for the following reasons, prefers the European larch to 
all other trees : It is hardy, of rapid growth, easily transplanted, and 
bears being set closely. The timber is unequaled for durability, and 
having great strength and elasticity, is valuable for various purposes. 
Every thinning he counts as a harvest. The first, at seven years, he 
uses for stakes. The second, at fourteen years, furnishes 3,600 fence- 
posts per acre, which he values at $1,000. The third thinning, at 
twenty-one years, gives 600 trees, worth $3,000. The fourth cutting, at 
thirty years, affords him 300 trees, valued at $6,000, making a total 
yield of $10,000 from one acre in thirty years. He still has remaining 
upon the ground 300 trees, as a permanent investment, worth $6,000 
more, which will continue to increase in value annually. 

Mr. Milliken, .in his essay on forest culture in Ohio, thus alludes to 
the immense consumption of timber and wood in the construction and 
repair of the railroad lines of that State: 

Twenty years ago we had but two hundred and fifty miles of railroad in the State 
the construction and working of which required but an insignificant amount of wood 
Now we have considerably more than six thousand miles of railroad, a sudden growth, 
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and but £i fraction of what is to come. By a law now in force these roads must bo in- 
closed by more than ten thousand miles of fencing, and how perishable these fences 
are, all farmers know. These roads have more than 10,000,000 ties, which, lying exposed 
to air and dampness, decay in live or six years. The aggregate length of wooden rail- 
road bridges in Ohio is nearly sixteen miles, and of trestles more than ten miles. 
These are perishable structures, and must be frequently replaced ; the average age of 
the 770 wooden bridges in Ohio is only five and a half years, aud of the trestles seven 
years. Moreover, locomotives burn an immense amount of wood, and, although coal 
is burned on raih-oads in a rapidly increasing ratio, yet the consumption of wood con- 
tinues and increases. Ohio locomotives burned, in 1870, eighteen times as much coal 
as in 1858; but in the same interval the consumption of wood rose from 209,416 cotds 
to 700,000 cords. 

^ Speaking of the great demand already felt for young timber, Mr. 
Millikiu says : 

I am acquainted with a region of this State where transportation is so difficult that 
cord- wood is worth just what it costs to cut it ; yet even in this district the woods are 
thoroughly culled of all young hickory and aah trees, which have been sought by 
agents and procured by purchase or theft, and have eventually passed into the hands 
of carriage-makers and other manufacturers. Near the present town of Houston, six- 
teen miles north from Piqua, General Wayno made an encampment at some time 
• between 1792 and 1795. To avoid surprise by Indians, he caused a space of 10 acres to 
be cleared. In 1860 the buggy manufacturers offered 9 cents per foot, linear measure- 
ment, for hickory, ash, and elm logs on this tract, no log to be more than 10 inches nor 
less than 6 inches in diameter. The aggregate length of these logs was no less than 
25,000 feet. 

A few facts given by the writer touching the consumption of timber 
for telegraph poles are worthy of consideration. He says : 

The three great telegraph companies which operate lines in Ohio have four thousand 
five hundred miles of poles within the State, and eleven thousand five hundred miles 
of wire; in the United St^ites these companies maintain fifty-seven thousand five 
hundred and forty-eight miles of poles, and one hundred and sixteen thousand five 
hundred and sixty-one miles of wire. Besides this, the Marietta and Cincinnati Rail- 
road has one hundred and fifteen miles of poles, and two hundred and fifty miles of 
wire. * # * Outside of cities, and away from road-crossings, tele- 
graph poles are 25 to 28 feet long, and have a diameter at one end of 10 to 12 inches, 
and about 5 inches at the other. At this tim^ the so-called white cedar poles of these 
dimensions are worth 90 cents each in Chicago. Such a price for this timber, which 
has undergone no manufacturing prooess andis of very doubtful durability, may give 
some basis for an estimate of what prices will be twenty years hence, when we shall 
have, perhaps, two or three times as many miles of telegraph as now, and when the 
extensive forests of Michigan, Wisconsin, and Minnesota are gone. 

In view of the probable high prices of wood in the no distant future, 
Mr. Millikin says : 

No one ought to hesitate about planting choice sorts of timber, even on land worth 
$100 an acre. December 1, 1871, good hoop-poles for barrels were worth $20 and $30 
per 1,000 in Cincinnati. Andrew S. FuUer, author of the Forest Tree Culturist, informs 
me that 10,000 such poles could be grown on an acre of ground in from five to eight 
years. If half of these were spared we should have $125, and probably more, as the 
gross receipts of the first crop. Supposing that the 5,000 poles not cut at first were 
cultivated for three years, they would be fit for first-class hogshead hoops, and would 
be worth $40 to $75 per 1,000 in Cincinnati to-day, or say ^75 for the second crop. 
Farmers do not need to be told that this will pay. All the cutting and most of the 
cultivation of such a plantation could be done between the fall and early spring, when 
ordinary farm work is not pressing. A hickory plantation would last forever if cut 
only in the winter, for the sprouts would always grow straighter and faster than the 
original trunk. And, if the planter sees fit, a portion of plants might be permitted to 
grow up into trees, and the remainder be destroyed by summer cutting. 

Mr, George H. Thurston, president of the Pacific and Atlantic Tele- 
graph Company, in a letter to the writer, commends locust and red 
cedar posts, and says he never expects to see the decay of such as are 
used on the line of which he is an officer. Oak poles, which are some- 
what used in Pennsylvania and Maryland, decay in from six to eight 
years. Chestnut lasts from twelve to fifteen years. Tamarack (American 
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larch) has such ardent friends and enemies that Mr. Thurston with- 
holds his opinion. 

The writer gives the following directions as to the preparation of the 
ground and the planting of trees : 

In preparing the soil of steep IdUs, the margins of water-courses, as well as rocky or 
gravelly soil, the u^e of the plow is impossible, and in such situations the spade alone 
must be used. On such tracts a few trees should be carefuHy planted, and they had 
better be of some vigorous variety inclined to sprout. When the ground is partially 
shaded by these trees, acorns, nuts, or even small tr^es may be Bucces^fully planted, 
and they will flourish if room is gradually made for them by the as. For such sites 
no tree could be better adapted than the black locust, and .it is doubtful if the planter 
would even wish, to eradicate it in favor of any other species. 

In planting a continuous grove a space of four feet should be left between the rows. 
One can easfly cultivate a strip of that width by going over it twice, and so long as 
cultivation is needed there will be abundant room for the passage of a horse. If rows 
were established much less than four feet apart cultivation would be impossible after 
a few years, and the little trees would need to be thinned when so small that the 
thinnings would have no value, and the labor and expense of cultivating them would 
go for naught. 

In the rows, plants ought in no case to stand closer than one foot, if it be intended 
to grow healthy plants. In Europe beautiful hop-poles have been grown by planting 
larch trees 18 inches by 2 feet, and hoop-poles could be grown as close; but the destruc- 
tion of the plantation is in such cases looked for as a matter of course, and as regards 
hickory hoop-poles, it would be better to annuaUy destroy a portion of the plaate by 
summer cutting until the whole crop should be grown on stools four feet each way. 

After the first year, then, all trees ought to be at least one foot apart. From a well- 
managed plantation not a few trees may be sold at different sizes for ornamental pur- 
poses, and for these, and other stuff now deemed worthless, a sufficient income would 
be realized to more than pay the expenses of the first ten years in almost any locality. 
Where it is necessary to transplant from a seed-bed, the plants should be at on«e set in 
rows both ways. They may thus receive perfectly clean culture without any hoeing. 

Mr. Millikin then gives directions as to thinning and pruning, from 
which we quote as follows : 

No tree designed for timber should have room to expand its branches laterally into 
what may be regarded as its normal shape. As rapidly as is consistent with the health 
of the tree the stem should be elongated, and should be bared of branches, for 
branches make knots. The planter cannot expect to prune his trees into this shape, In 
this country pruning to this extent would be immoderately expensive; in any country 
the removal of large, healthy branches is injurious to most trees, and absolutely ruin- 
ous to others. To encoutage the upward growth, and to check the nutrition of lower 
branches, trees are so planted as to sligbtly crowd each other, and v^^hen the vigor of 
these lower branches is gone, they may be removed without any shock to the tree or 
injury to the quality of the timber in the trunk. On all coniferous trees the death of 
shaded branches is extremely rapid, and this is particularly fortunate, since the cutting 
away of live branches from the pines and spruces is followed bv copious bleeding for 
years, to the exhaustion of the tree, and often to the injury of tlie bark. The scalding 
of the bark by the resinous sap of pines has been observed by planters in the West, 
and one of them recommends to leave a stump four inches long when amputating live 
branches, and to saw off this stump when bleeding has ceased. But in the plantation 
it would be better to permit a branch to die Avithout disturbance, and so avoid all un- 
necessary check to the trees. The planter should, however, be prompt to remove dead 
branches, because so long as the wood of the trunk is creeping over and enclosing a 
dead branch, it is making a knot, which will be deep in proportion to the forester's 
neglect. 

The planter should be warned against crowding too much. It is sufficient that a 
tree should have its branches approached or slightly touched by its neighbors. Thin- 
ning should be commenced very early, and should be attended to at least once in three 
years in any plantation less than twenty-five years old. If long neglected, trees grown 
too thickly begin to show all the symptom^ of old age, and actually die. And even 
when, before the death of the trees, tnihning is commenced in an overcrowded plan- 
tation, they are so tall in proportion to the. thickness of their trunks and roots that 
they are broken and uprooted by winds. This constant thinning is its own reward, 
since, after the first seven or eight years, every tree will be available for stakes and 
fuel, and afterward for posts, beams, &c. 

Eeports from county societies show a majority of them to be in a 
flourishing condition, flnancially and otherwise. Detailed statements 
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of the transactions of these associations during the year were received 
from the officers of upwards of seventy of them. 

The Madison County cattle sales, as reported by Mr. Irving F. Willis, 
evidence an improved condition of the stock of this section of the State. 
Mr. Irving concludes his statements with the following comparison of 
sales : 

The number of all cattle sold, (6,299 liead,) as against 5,401 Lead in 1870-71, shows 
a large increase. The average weight of three-year-old cattle is now 1,132 pounds for 
the year, against 1^101 pounds last year. Two-year-olds are now 906 pounds j last 
year 887 pounds. One-year-olds we report at 647 pounds, as against 614 pounds in 
1871. Oxen, per yoke, are now averaged at 2,894 pounds; last report gave these at 
2,660 pounds. In all of those which comprise the greater part of the whole sales the 
increase is most satisfactory and large. 

The average weights heing greater and the numbers reported larger than last year, 
would of course make a larger number of pounds' weight; but, on the other Jiand, the 
average prices and cents per pound, for every age and kind, are largely reduced from 
the showing of 1871 . Three-year-olds were, last year, $64.13 ; this year, $53.55. While 
the average of three, two, and one year-olds together, from last report, was $49.59 
per head, it is but ^40.28 for these ages this year. In last report, three, two, and, 
one-year-olds brought an average of $5.49 per hundred pounds. This year these ages 
bring $4.53, a falling off of nearly $1 per hundred, which is only in proportion with 
the general decline in values of all stock within the past twenty-four months. The 
total cash results, notwithstanding the decline in prices, is almost equal to last year, 
being about $9,000 less in the footings. 

The number of horses purchased is larger than last year. The average price of these 
in 1870-'71 was $113.37 per head. Our present report shows a small increase^ being 
an average of $115.75 for the year, and for the past six months $125.36, against $116.12 
in 1871. ^ 

Mr. G. W. Campbell, in his report to the State Horticultural Society, 
thus alludes to an insect which seems to be doing some damage to the 
hot-house vines of Central Ohio : 

I win mention that I have been examining the roots of grape-vines that have little 
bunches of knots or bulbs formed on their fibrous side-roots, and by the aid of a strong 
magnifier find them to be covered by an aphis, or plant-louse, certainly very much like, 
if not identical with, the Pliyllaxera vittatafor gall-louse, which .produces the knots or 
galls on the under-side of the leaves on the thin-leaved vines in so many vineyards. • I 
do not know how to account for the fact that I have not seen the work of this aphis 
on any of the out-door vines on my place this season ; but in two of my green-houses 
there were, in patches, vines affected with these gaUs. Upon digging the plants it 
was found that in the places where the leaves bad been affected the roots were mor,e 
or less knobby, and abounding in little bunches oX knots so well known to vine-prop- 
agators ; and upon a careful examination of these knobs or knots with a powerful 
glass, I found the little rascals in great numbers. Upon smooth roots, or upon vines 
free from these knobs and knots, I found none of them. Cutting open, I found nothing 
inside these knots— simply the clear, white Substance of the root, the action of the aphis 
seeming to be confined to the surface of the root.- I have not carried my investigations 
far enough to enable me to form an opinion as to th& extent or psobable damage done 
to the vines by this insidious and hitherto unsuspected enemy ; but it is not impossi- 
ble that many of the maladies to which the vine is subject, and which have been hith- 
erto unexplained and unexplainable, may be referred to the hidden workings of ^ this 
microscopic depredator. 

At the November meeting of the society the following-named varie- 
ties of winter apples were named for cultivation in southern.Ohio: 
White Pippin, Eome Beauty, Eambo, Baldwin, Putnam Eusset, .Cler- 
mont, Newton Spitzenberg, Milam, and Pomme Gris. 

Mr. Campbell, in the report submitted by him at this meeting, speaks 
of his uniform failure with the Walter grape until he commenced to 
graft it on other varieties. He says that had he purchased grafts at $20 
each when this variety first made its appearance, it would have been 
more profitable to him than vines at $3 and $5 apiece. He is confident 
the grape will do better grafted on some other variety than on its own 
roots. 
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WISCONSIN. 

The report of the Wiscousiu State Agricultural Society for the year 
1871 has been prepared by aud published under the supervision of Dr. 
J. W. Hoyt, its secretary. The report is one of unusual interest, and in 
addition to the business transactions of the society, contains a list of 
the names of those to whom premiums were awarded at the eighteenth 
annual fair of the Association, held in the city of Milwaukee during the 
latter part of September, 1871, a synopsis of the addresses delivered on" 
the opening of the fair, together with a number of prize and other essays 
on the following-named subjects : "Management and rotation of crops 
of a farm for mixed husbandry f " Market gardening " Practical 
management of sandy land;" "Dairy farming;'' "On the cultivation of 
the cranberry f "Planting and management of a vineyard, adapted to 
Wisconsin ;" "The cultivation of small fruits "Practical farm manage- 
ment;" " Insects injurious to agriculture;" "Failure in wheat culture ;" 
"Cultivation of Indian corn ;" "Hemp culture in Wisconsin ;" "The rela- 
tions of labor and capital;" " Poultry-raising— different varieties;" 
" Planting and management of an orchard ;" " Economical use of straw 
on the farm," "Pork-raising in Wisconsin ;" "Twenty years' lessons 
in fruit-growing;" "Farm fence "The dairy— how to get and 
keep a good stock of cows;" "Economy in pork-raising;" "Beet- 
sugar making in Sauk county;" "Bee-keeping;" "Grape culture in Wis- 
consin ;" "Experiments at the University farm ;" "Practical experience 
in orchards ;"&c. The work closes with an elaborate report from the 
pen of Professor John Murrish, commissioner of the survey of the lead 
district of Wisconsin. 

Notwithstanding the weather was unfavorable during the progress of 
the eighteenth annual fair of the association, the exhibition proved very 
successful in every respect. The receipts were largely in excess of the 
expenditures, leaving the treasury in a sound condition. 

The secretary, in his introductory report, says that the year 1871, in- 
dustrially considered, has but little to distinguish it from the average 
in Wisconsin, except that the late frosts of spring and the drought ot 
summer slightly diminished the yield of certain crops. He aUudes to 
the destructive fires which occurred in some sections of the State dur- 
ing the year, not only destroying human life, but laying waste many 
fair and prosperous portions of the commonwealth. The wheat-crop, 
though of a superior quality, was under an average .yield, owing to rust, 
drought, and the ravages of insects. The oats-crop was fair, in some 
cases the yield being reported at over 90 bushels per acre. Barley was 
also successful, the yield being above, but the quality a little below, the 
average. The corn-crop was 8 to 10 per cent, above the usual yield, 
and of superior quality. Potatoes did well, while the tobacco-crop con- 
siderably exceeded the average, which has always been large. The cul- 
tivation of hops, which was formerly a leading interest of the State, has 
been greatly curtailed. The average in 1871 was probably not more 
than three-fifths as great as in 1870. The production of flax and hemp 
is gaining in the appreciation of the farmers of Wisconsin. The in- 
crease of production in these staples is believed to be over 40 per cent, 
above the preceding year. The soil and climate of the State seem to 
be well adapted to the production of these crops, and it is believed their 
growth may be made very profitable. The-hay crop was above an 
average one, but the autumn pasturage suffered greatly from the 
drought. This, together with the low prices of butter and cheese, had 
a depressing effect upon dairying interests. Increased interest is mani- 
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fested in stock-breeding and stock-growing, the most marked feature 
being observable in the rearing of improved grades of sheep for wool. 
Many new marshes have been planted with cranberries, and the culture 
is making rapid progress. The apple-crop was from 40 to 45 per cent, 
above an average, while pears and the smaller fruits produced a fair 
yield. As fruit-trees become acclimated to the severe frosts of winter, 
their crops are more certain and abundant, and the fruit of an improved 
character, both as regards flavor and size. The year, upon the whole, 
has been a very fruitful and profitable one to the farmer. 

Considerable progress is shown in the establishment of woolen facto- 
ries. The number of mills in the State is given at 54 ; number of sets 
of manufacturing cards, 63 ; number of sets of custom or roll cards, 43. 
The capacity of these cards, if run the whole time, would be 2,320,000 
pounds per annum, but from one cause or another about one-third of 
the mills in the State were shut down from one to three months of the 
season. The following is the result of their operations for this year : 

Nnm'ber of pounds of -wool manufactured into cloth, yam, &c 1, 500, 000 

Number of pounds made into rolls for custom -work „ 120, 000 

Total number of pounds used ..1, 620, 000 

The wool clip for 1871 is estimated at 4,620,000 pounds, which is a 
much larger amount than the home mills can manufacture mto cloth 
and yarn. 

Some interesting experiments were made at the University farm, 
which are noticed elsewhere in this work. This farm is steadily under- 
going improvements under the management and fostering care of the 
regents. 

The secretary deprecates the great desire for large tracts of land, 
which creates a tendency to careless and slovenly culture. A smaller 
amount of land, with better cultivation and a more diversified agricul- 
ture, is that system which most certainly leads to success. There is no 
such thing as permanent success without systematic rotation and ma- 
nuring. But systematic fertilization is impossible without a liberal 
supply of live stock. The conclusion is inevitable, therefore, that grain- 
growing must go hand in hand with grass-growing and stock-raising. 
Here and there one is found who practices upon this manifest principle 
as if it were cardinal ^ and such farmers are invariably successful. Few 
lands are so limited in the range of vegetation but that a variety of 
crops and stock maybe profitably grown upon them. But there are 
limitations, nevertheless, and they cannot safely be ignored. Disregard 
of conditions is manifested by the readiness and uniformity with which 
all rush into a novel enterprise, or turn their whole strength upon a 
single branch of business, which can only be. made permanently suc- 
cessful by giving due attention to the claims of each element and seek- 
ing to harmonize them all. Here, as in almost everything else, selfish- 
ness and blind greed manifest themselves. The true policy of the in- 
telligent farmer, when he sees all his neighbors turning their attention 
to pork-raising, would be to turn his attention to raising corn, mean- 
while omitting nothing essential to steady and uniform success. When 
any considerable number of farmers direct their attention to the pro- 
duction of a certain staple, to the neglect of a necessary article of con- 
sumption, the neglected article mast enhance in value because of the 
shortness of the supply which is generally the result of diminished 
acreage. 

A very valuable paper is contributed by Mr. Gustave de Neveu, on 
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the subject of the management and rotation of crops of a farm for 
mixed Jiusbandry, The writer bases his reniarks on the following prop- 
ositions: First, to make the earth yield the greatest possible amount 
and variety of products necessary or desirable for the sustenance and 
comfort of the human family ; and, second, while doing this, to steadily 
increase the productive powers of the soil, or at least retain them un- 
diminished. Scarcely two farms can be found precisely alike in all 
their conditions, therefore no rules can be laid down which will suit the 
various peculiarities of each. Peculiar conditions require peculiar 
treatment ; each farmer must be guided by the requirements of his soil, 
the position of roads, exposure, currents of water, &g. In laying of£ a 
farm it is desirable, whenever practicable, that the lots be so distributed 
that each may have access to running water. This being a labor-saving 
age, the division into lots and the arrangement of the buildings should 
be made with a proper regard to convenience. Where circumstances 
will admit, a private road running through the center of the farm, as 
far as the two most distant lots, with a gate opening into it from each 
field, will be found desirable. The usual gfze Ibr farms in the Western 
States is a quarter-section, or ICO acres of land. Allowing 20 acres of 
this amount for timber-land, and 10 more for farm-buildings, yards, 
calf and hog pastures, and lanes, there would remain 120 acres to be 
specially devoted to crop culture and rotation. These 120 acres the 
writer would divide into six lots, containing 20 acres each; three 
should be kept constantly in clover, or clover and timothy; one in pas- 
ture in connection with the timber-lot; the other two, grass-lots to be 
cut for hay. Of these the oldest seeded may be used for fall pasture, 
and the other mowed for a second crop of hay or grass-seed. The lot 
used for supamer pasture having been in grass for three years, should 
be broken up in the spring following for a crop of corn, potatoes, and 
other hoed crops. This is the writer's plan for restoring exhausted, 
overworked soils. Of course, virgin soils require no rotation of crops; 
but the raising of grain should invariably be conducted with the view 
to the future introduction and cultivation of the grasses and to a regu- 
lar system of rotation of crops. Whether stock-raising, dairying, 
or the raising of grain is to predominate, or whether, as appears 
preferable, all these are carried on in fair proportions, successful farm- 
ing must have for its basis the raising in a large measure of the culti- 
vated grasses, and more particularly that of clover. This, then, would 
be the proper rotation : the first and second years in clover^ or clover 
and timoth\^ mixed ; the third year in pasture; the fourth in corn and 
hoed crops, and the fifth in wheat. With land of ordinary quality, 
treated in this manner, the yield of wheat will usually average about 
25 bushels per acre. There remains one more season to complete the 
course. For this, plow the wheat stubble under as soon as i)0ssible. 
If there is manure to spare, -after putting enough on the i^asture-lot, 
spread it on that which is to be sown with the li^t grains, oats, barley, 
&c., and seed down. The writer prefers to sow grass-seed before the 
last dragging of the field, and states that he never met with a failure 
when sown in this way. Seeding immediately after the last dragging 
is also a good method, providing no heavy rain intervenes to pack the 
ground before it is done. Grass-seed cannot be buried as deep as other 
grains; as a general rule the larger the seed the deeper covering it re- 
quires ; for tills reason he does not approve of mixing gra^s-seed with 
the grain in the drilling machine or the broadcast sower, as much of it 
must be covered so deep as to never come up. The same system of ro- 
tation is repeated for another term of six years. If the proper division 
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of lots has been made, there will be constantly upon the farm one field 
of corn, potatoes, &c. ; one in wheat, one in oats, barley, and light 
grains, and three lots, or one-half of the farm, in grass. All the lots 
in grass should receive a dressing of plaster each year; that in corn 
should also be i)lastered at least once during the early stages of its 
growth. 

After enumerating various methods for restoring worn-out and ex- 
hau^ed soils, preference is given to that set forth above. Pasturing is 
the least expensive and most profitable system, in that the farmer's 
animals are made to perform the work of enriching his land while ac- 
cumulating valuable products in flesh, milk, or wool. 

A large portion of the lands of Wisconsin is composed of a warm, 
thin, sandy loam, and is therefore easily exhausted of all those ele- 
ments necessary to vigorous plant-growth. To prevent the exhaustion 
of these lands, while at the same time they are required to yield an 
income to the cultivators of the soil, is a question which seems to be 
receiving the attention which its gr^at importance demands, especially 
among the more intelligent felass of farmers. Two essays are contributed 
on the practical management of sandy lands ; one by Mr. J. G. Knapp, 
of Madison, and the other by Mr. J. W. Wood, of Baraboo. The essay 
of the first-named gentleman having been awarded a prize, we quote 
from it as follows touching the qualities of this soil and the crops least 
likely to eixhaust their fertility : 

From the best information furnished by science of the manner in which plants grow, 
it is inferred that they find their main supply of food near the surface of the ground. 
From that fact it maybe adduced that in the thin soils of the sand the soil should 
always be kept, as far as possible, on the surface, and never buried beneath a thick 
layer of the lower barren sand. This principle is well understood and acted on by the 
tillers of the sands in the Southern States ; and to it maybe traced their opposition to 
the " turn-over" plow, as they term the plows used in the Northern States. This sub- 
soil of barren sand ought, nevertheless, to be stirred, though it be not brought to the 
surface. Roots of plants in quest of water will penetrate into the ground, and the 
stirring of the subsoil to the depth of 8 or even 12 inches will greatly aid this plant 
action. Such roots penetrating and decaying in the sand will in time form a soil to a 
proper depth. After that depth of soil has been obtained, the furrow may be 
turned as deep as desirable. The result may be expedited by a free use of salt, wood- 
ashes, lime, or sulphur, all of which dissolve the silex of the sand and fit it for the use 
of plants; hence a free use of these, or some of them, appHed to the surface in connec- 
tion with vegetable manures, is of great value, and would largely compensate for a 
natural deficiency of clay in the soil, or where that material cannot be procured. Sonie, 
or all of them, are valuable on all lands in this State. Until a good depth of rich soil 
lias been formed the surface only should be turned over, and in these sands the turn- 
ing should be done while the herbage is yet green, or alter the firs€ frosts. The sub- 
soil can be stirred by means of the teeth or knives of a properly constructed cultivator, 
penetrating to the desired depth in the bed of the shallow furrow. Such an implement 
would thoroughly loosen the earth, but would not bring the barren sands to the pur- 
face. 

Wherever there is sufficient vegetable matter in the soil to grow the plants, no lands 
in Wisconsin produce grain, corn, or potatoes of so fine a quality as do these same 
sands. The wheat grows here heavy in the kernfil, and the straw is so stiff that it 
Seldom or never falls. Cqru matures rapidly, and is always sound and ripe. Potatoes 
yield much larger crops, ripen better, are more mealy, and consequently are more nu- 
tritious and valuable than those grown farther south, or on the clay soils. This is an 
exhaustive crop, but the proper manures to keep up the lands for its production are 
found in the fire-place and the stable. Whatever crops may be grown on these lands, 
those are preferable which yield a large amount of leaves, straw, or other vegetable 
matter, to be left where they grow, or returned to the ground in the shape of stable 
manures. The grasses and clover are foremost of all, followed by com and grains. 

The writer then enumerates some special crops which can be profita- 
bly grown on these thin lands, among which he mentions pumpkins, 
squashes, grapes, raspberries, blackberries, mustard, poppies, hemp, 
&c. Of mustard and hemp he says : 
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Black mustard is a crop that delights in a sandy soil, and leaves a large amount of 
leaves and stalks to enrich it. All of this refuse should be allowed to rot on the sur- 
face, or l^e buried in the soil while green. Few crops, when the modes of handling are 
understood, yield more profit. Mustard-seed is brought to market as mustard-flour, 
or manufekctured into table oil, in the production of which it rivals the rape, olive, and 
almond. Mustard seeds itself, and the land only requires working with a cultivator 
or harrow each spring as a preparation for the crop. When required for other crops, 
the land is easily cleared by tumiDg under the green plants, or by cultivating coru. 
The soil would increase in quality by continued croppings of mustard, as it does not 
exhaust the salts. 

Hemp is another crop which yields a very large amount of leaves, chaff, roots, aud 
stems. If the leaves are left in rotting, and the shives are returned to the ground, 
they will be sufficient to maintain the fertility, and the soil will never depreciate while 
cultivated with hemp. If there is sufficient humus in the soil to force the crop, return- 
ing the refuse afterward is all the soil requires. ' Hemp-fiber is almost pure carbon, and 
the seeds are not allowed to mature when fiber is the object of the crop; therefore, 
as it takes the smallest portion of salts from the soil, it exhausts the soil less than any 
other cultivated crop. Its true value is less understood than any crop grown by our 
farmers. It is safe to estimate that for fiber it will produce from |75 to $100 per 
acre, and for seed from $50 to $75. There is no doubt of the possibility of growing and 
maturing hemp in Wisconsin of better fiber than farther south. The seeds may be sown 
in the fall, too late to sprout, or at the earliest possible period in the spring, on lands 
prepared in the fall. The young plants, unlike flax, are not destroyed by spring frosts. 
When grown for fiber hemp kills all other plants, as it covers and shades the entire 
surface. For seed it must be grown in drills, and cultivated in its early growth. The 
yield is as high as 40 bushels of seed to the acre. Unlike ordinary farm-crops, it pre- 
fers the same tract of land from year to year, if its refuse is left on the ground. 

The writer states that the single-flowered or opium poppy is another 
crop which thrives on these lands. The great value of this crop consists 
in the very large crop of seeds — from 20 to 40 bushels of CO pounds to 
the acre — which are gathered by cutting off the balls, so that all the 
leaves and stalks are left on the ground to enrich it. An important fact 
to be borne in mind is that mustard, hemp, and the opium-poppy will 
yield abundant crops on soils too thin for even the production of grass. 
Such sandy lands as naturally grow only the most noxious weeds will 
produce these crops in abundance ; and for the amount of vegetable 
matter they will yield, in the form of tap-roots, leaves, and stems, in a 
very few years they will convert drifting sands into a soil capable of 
yielding good crops of clover, grass, and grain. 

The same writer contributes a paper on hemp culture. He regards 
the climate and soil of Wisconsin as peculiarly adapted to the growth 
of this staple, and gives directions for its planting, cultivation, and the 
preparation of its fiber for market. As the annual reports of this 
Department contain all necessary information on these points, we refer 
only to what Mr. Knapp says, as to the profits of hemp culture : 

Eough-dressed lint, as it comes from the break, has sold at Saint Louis duriug tho 
spring of 1872 at $70, common ; $80, good ; $90, prime ; $92 to $100, strictly prime to 
choice ; $175 to $180, dressed ; good hackled tow at $80 per bale of 500 pounds. Tlieso 
prices make the lint worth 14, 16, 18, and 35 cents per pound, respectively. New York 
quotations are still higher. Land which will yield 50 bushels of corn, or 12 of wheat, 
will produce a thousand pounds of undressed lint per acre. The average crop in Ken- 
tucky and Missouri has been from 800 to 1,000 pounds of dow-rotted lint per acre. 
Wisconsin ought to give as large a yield. Raised for seed, its yield is from 30 to 45 
bushels per acre, worth $1.50 per bushel or more, and the coarse lint from the seed- 
straw is worth $60 a bale, which will more than pay the cost of. cultivation. Thus it 
will readily be seen that but few crops will surpass it in profit. Last year a farmer 
near Kankakee, Illinois, was paid $100 for the hemp-straw which grew on an acre of 
land, after it had been rotted on the ground whore it grew. 

Mr. David Williams contributes a iiaper containing some valuable 
statistics as to the cost of building and the keej)ing in repair of fences. 
As available timber for fencing diminishes, the importance of this ques- 
tion assumes a rapidly increasing interest. Mr. Williams says : 
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At present farmers in fully one-half of the improved portions of the State are re- 
stricted to posts and boards for all farm-fences; and not only the cost of this material, 
but its quality, its rapid deterioration, the diminishing supply, and the somewhat feeble 
character of its resisting power to the assaults of farm stock, present questions of 
very considerable importance for study and experiment* The actual aggregate cost 
of farm-fences to the farmers of this State so very far exceeds any estimate likely 
to be made, that I have, with the assistance of a number of well-informed farmejs oi 
this county,^ Walworth,) made a careful computation of the first- cost, annual deteriora- 
tion, per cent., and cost ©f annual repair. There are sixteen townships, or seven hun- 
dred and fifty-six square miles, in the county. Estimating one-sixteenth as lake, ponds, 
or abandoned lands, gives five hundred and forty square miles, or 345,600 acres of im- 
proved or inclosed land. This, if fenced into 40-acre lots, will require five rods of 
fence to the acre, (a careful estimate gives 25 acres as the average size of fields,) or 
1,728,000 rods of fence, exclusive of ornamental and village fences. Estimating one- 
eighth of this as division fence, and therefore duplicated in the foregoing estimate, 
and to include also temporary and comparatively worthless fence, will give in even 
numbers 1,500,000 rods of farm-fence for the county, 100,000 rods for each township 
(one-sixteenth of the total area having been thrown out of the estimate iis lakes, 
ponds, or abandoned lands) of improved or inclosed lands. From carefully prepared 
data I find about two-fifths to be highway-fence, making 600,000 rods of highway- 
fence for the county, and 40,000 rods for each township. 

Estimating the cost of this fence at $1 per rod gives $1,500,000 for the county, and 
$100,000 for each township. Two-fifths of this for highway-fences give $600,000 for 
the county and $40,000 for each township, or a total cost of all farm-fences of $4.34, 
nearly, per acre, and a coat of $1.73 per acre for highway-fence. Estimating 10 per 
cent, on first cost for annual deterioration and repairs, and 7 per cent, interest on first 
cost, gives $275,000 as the aggregate annual cost of farm-fence for the county, and 
$18,333.33 for each township. Fully two-fifths of this are for highway-fence. If to this 
sum be added the cost of village-fences — mainly made necessary by the pernicious 
habit of using the highway as a public pasture— the total cost of fence for the county 
will be swelled to the considerable sum of $1,750,000, and the annual cost to $297,500. 

The report contains a communication from Mr. W. Weforling, super- 
intendent of the Sauk County Beet-Sugar Manufacturing Company, giv- 
ing a detailed statement of the operations of the establishment for a 
period of sixty days. His experiments demonstrated the success of the 
enterprise, though the results in all respects were not entirely satisfac- 
tory, The writer states that the conditions for raising the sugar*beet 
in Sauk County are excellent. The soil is mild and normal ) extraordi- 
nary salts are not present in injurious proportions; saltpeter, which in 
some localities has occasioned the total failure of like enterprises, is not 
found here at all. This important fact gives vitality to the enterprise, 
and guarantees success in the future. 

The company last year planted 230 acres of beets, which yielded four 
and one-half tons to the acre, or a total of 1,035 tons — not enough in the 
aggregate to keep the establishment running for more than two months 
out of a season reckoned at five months. The yield and valuation of 
these 1,035 tons, or 2,070,000 pounds, of beets are given as follows : 

Sold 450 barrels, of 220 pounds each, or 99,000 pounds, A sugar, at 12t} cents. $12, 375 
Sold 79 barrels, of 220 pounds each, or 15,400 pounds, B sugar, at 11^ cents. 1,771 
Unsold, 100 barrels, of 200 pounds each, or 20,000 pounds, raw sugar, at 9 cents 1, 800 

Totals 134,400 pounds sugar, at 15,946 

Add 72,350 pounds molasses, worth 723 

Total valuation of saccharine products 16, 669 

Estimating the capacity of the factory at 25 tons per day, and divid- 
ing the total number of days into the total amount of the above valua- 
tion of the products of the business, gives a total income per diem of 
$402, or, in round numbers, $400. The expenses of the establishment 
in working out these results, though normal in respect to the capacity 
of the factory, amount to a much larger sum, relatively, than would be 
necessary if the capacity was twice as great. Stated accurately, they 
were as follows : 
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Twenty-five tons of beets, at $4 per ton $100 00 

Fuel, 13^ cords of wood, at $3 per cord , 40 00 

Wages for 65 hands, at $1 per day...- 65 00 

Salaries (per one year, divided by 60 days—short season) 40 00 

Various items, including commissions and insurances 156 00 



Total expenses per day 401 00 



The superintendent states that these unsatisfactory results are 
chargeable, first, to non-maturity of beets ; second, to the inferior qual- 
ity of the factory; third, insufaciency of supply to keep even this small 
establishment running the full season; and, fourth, the low price of 
sugar. Still, it has been demonstrated that the business will succeed if 
the above conditions can be changed. Two of these conditions — in- 
crease in capacity of factory and a full supply of beets to keep it 
going the full season — are no doubt within the control of the company. 

The economy of increasing the capacity of the factory to the work- 
ing of 50 tons of beets per day will appear from the following tabular 
statement, which is based upon precisely the same conditions as to 
quality of beets, period of working, and price of products: 



198,000 pounds A sugar, at 12| cents 1624,750 00 

30,000 pounds B sugar, at 11| cents 3,542 00 

40,000 pounds raw sugar, at 9 cents 3,600 00 

144,000 pounds crude molasses, at 1 cent 1,440 00 



Total valuation - 33,332 00 



Proceeds per day - 880 00 

The cost of manufacturing per day is given as follows : 

Beets, 50 tons, at $4 $200 00 

Fuel, 21^ cords, at $3 64 00 

Wages, 85 hands, at $1 - 85 00 

Salaries, 60 days 40 00 

Various items, classed as " sundries" . ^ . - 226 00 



Total expenses per day 615 00 

Total cash proceeds per day 880 00 



Net profits per day - 265 00 



Estimating the proceeds and expenses of a business involving these 
same conditions, as to quality of material and price of products, (but 
with a deduction in the items of sundries,) for a full period of five 
months, the superintendent gives the net profits of the factory at $294 
per day. 
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Lake City, Minn 

Louisville, MiSs 

do 

Washington, D. O . . . . 
Springfield, Hi 



Nashville, Tenn 

Algona, Iowa 

Garner's Station, Miss . . <. 

Atlanta,Ga.^ 

Bethany, Brooke County, 
W. Va. 

Washington, D. C . 

do. 



Fairfield, Iowa 

Newville, Pa 

Cottage Grove, Lane Coun- 
ty, Oreg. 



Denver, Colo 

Greensburgh, Pa 

Planters villo, Al^ 

Mansfield Valley P. O., Pa. 

Warsaw, 111 

..do 



Bird found in phosphate-beds of South Carolina. 

Samples of cotton. 

Grasshoppers. 

Excelsior oats. 

Fish-hawk; green heron. 

Specimens of Diapheromera femorata. 

Samjjles of spring-wheat. 

Two samples large white and large red Tripoli 
onion. 

General Grant cucumber. 

Corn from J ohn S. Hope ; four acres average 120 
bushels, shelled. Corn from Charles L. Cook ; 
one acre average 115 bushels, shelled. 

Aniline colors used to size silk, .linen, and worsted. 

Cotton and fiber of Broussonetia papyri/era, or 
paper-mulberry ' ' pappa. ' ' 

Seal-skin from Saint Paul's Island, Alaska. 

Orinoco tobacco-leaf, seed from Department. 
Calcutta jute-seed and jute sample. 
Three ears pop-corn. 
Specimens of cotton-insects. 
Papyrus from Syracuse, Sicily. 
Green seed-cotton, fine, two samples. 

Cotton from Venezuela, and cotton -bale. 

Horn of African sheep ; bags made of bark ; one 

leather pouch; knife and sheath, and specimen 

of fabric. 

Head of wheat taken from an a^obe brick in,^ew 

Mexico, . 
Twigs punctured by insects. 
Specimen of corn. 

Bice pop-corn ; sqnirrel-sl^uU, showing deformed 
tooth. 

Hickory -nuts and butternuts. 
Egyptian cotton. 
Flax samples. 

Chaparral-cock, {Geococcyx californicus.) 
-Insects. 

Fine specimen of dark Brahma hen. 
Pimpld lunator, fine specimen. 
Hesper rose crab-apple. 
Specimen of com. 
Sorghum-sii^p, . 
Bamie from New Orleans. 
Indian mallow, {Abutilon avicennco.) 
IndJiin mallow filier. 
Fungus, (Dcedalecb querceria.) 
Corydalis cornuta. 

Corn, CO pounds to the bushel, shelled. 
Cecropia. 

Ocelot-skin, (Texas leopard-cat.) 
Sunflower-seeds, variegated. 
Sample of wool from ^eece that weighed 15, 
pounds. 

Worms forming a snake-like mass, (Sdara.) 
Ceratocampa regalis. 
Galls, &c. 

Skin of yellow-hammer, (Colaptes auratus.) 
Partridge ; Cochin fowls. 
Digger-squirrel from Oregon. 

Sample specimen of ^insects, plfinta, &c. ; one wild 

Mexican turkey skin. 
Wheat and insects. 

Package insects from Dr. T. J. B. Kcenan ; insects 

Lieutenant F. Tuttle, U. S. rcvehuo marine. 
Sample of wheat. 
Galls on elm. 

Bed and -white ear of corn. 
Arrow -points, butterflies, &c. 
Specimens of apple and peach borers. 
Borers in apple and peach. 
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